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a.i./ac), and two five acre treatment beds near the Cedar River site (Nuprid 2F at 0.5 1b a.i./ac and
Mallet 0.5 G at 0.5 Ib a.i./ac). Samples were collected at fixed sample points to maximize on-
bed detection and off-bed movement (Figures A6, A7 and A8). Off-bed sample points were
chosen by observing incoming and outgoing tide patterns and picking locations that funneled the
highest volume of water over the treated area. Samples were collected at predetermined time
intervals before and after applications (Tables 5 to 8).

Ebb flow tidal water was sampled immediately after treatment for Mallet application, 0 hours
after treatment (0 HAT). Samples were collected at the bed boundary, and at distances from 30
to 240 m in the direction of tidal ebb flow. Because water depth will vary across each station at
the time of sampling, ebb water was collected from the middle of the water column until the jar
was filled. For both Mallet and Nuprid sites, the first incoming tidal water after treatment was
sampled at the bed center and near edge and extended out up to 240 m from the treatment area in
the direction of water moving off the bed.

Additional water samples were collected at the center of beds at 6, 24 and 54 HAT for Palix
River sites and 54 and 102 HAT at the Cedar River sites. Water samples were collected in 1 L
amber glass jars. Incoming tidal water depth at sampling at Palix River was when the incoming
depth reached ~ 15 cm. Cedar River sites were sampled when the incoming tidal water just
flushed over the site (<10 cm). Samples were collected using a “clean hands/dirty hands”
protocol and immediately placed on ice after collection, and shipped on ice overnight to Pacific
Agricultural Laboratory under chain of custody, where they were stored at 1-4 C and analyzed
within the EPA-recommended 7-day holding time. Imidacloprid analysis in water was analyzed
using the EPA 8321B (HPLC-MS QQQ) method to a reporting limit of 1.6 pg/l. Quality
assurance was by analysis of a method matrix blank and two matrix spike samples with expected
percent recovery of 40—120%.

Eelgrass (Zostera marina) was sampled from two on-bed sampling points in the middle of the
bed for both the Palix River and Cedar River sites. Three off-bed sampling points, 30, 60, and
120 m from the edge of the plot in the main direction of water moving off-site, were added for
the Cedar River sites. Samples were collected at 0, 24, 96 and 168 HAT at Palix River and 96
and 336 HAT for Cedar River. To assure the imidacloprid in the eelgrass samples was not from
residual water or sediment on the vegetation, 1-liter samples were collected in a 4-liter Zip-loc®
bag using “clean hands-dirty hand” protocol. Samples were placed on ice in a cooler and moved
off-site to a clean location and then triple rinsed with clean bay water to remove any sediment.
Samples were placed in 1 | Nalgene containers, in a dark-colored cooler on ice and shipped
overnight on ice to Pacific Agricultural Laboratory, under chain of custody, where they were
analyzed for imidacloprid. Imidacloprid analysis for eelgrass water was done by FDA PAM |
302 (HPLC-MS) method to a reporting limit of 0.010 mg/l, with quality assurance by analysis of
a method matrix blank and two matrix spike samples with expected percent recovery of 40—
120%.

Sediment samples were also collected for sediment pore water and epibenthic and benthic
invertebrates. Samples for pore water were frozen to be homogenized, extracted, and analyzed at
a later date. Samples for invertebrates were collected and immediately sieved through 0.5 mm
mesh using salt water, then stored in a 10% buffered formalin solution and stained with rose












Figure A3. Treatment locations in Nahcotta. Numbers = treatment area in acres.
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Figure AS. Water and eslgrezsz sanple locatione for imidacloprid analysis in 2011.
Nunbers represent approxinmate location of sanplesz. Arrows indicate direction of
flow of inconing tide.
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Table Al. Characteristics for sites of large plot (>0.1 ac) experimental imidacloprid treatment, 2011

Ex-
peri- Rate Acres Treat
ment (b Growing per # Acres | ment App. Longi- Bed Data
# Material | ai/ac) Bed area plot | Plots | treated | Date | Method | Latitude tude Type® | collected®
1 Mallet 0.5 TL 059 | Nahcotta N 1 1 1 S/N7/11 ATV 46.521 -124.02 SnZj |EC
2 Nuprid 0.5 TL 059 | Nahcotta N 1 1 S/18/11 ATV 46.521 -124.02 SnZj |EC
3 Mallet 0.5 OB 163E | Nahcotta N 1.7 1 1.7 5/17/11 ATV 46.518 -124.02 SnZj |E,C
4 Nuprid 0.5 OB 163E | Nahcotta N 1.7 1 o 5/18/11 ATV 46.518 -124.02 SnZj |EC
5 Mallet 0.5 OB 163E | NahcottaN | 0.3 1 0.3 5/17/11 | Hand 46.518 -124.02 SnZj |EC
6 Nuprid 0.5 OB 163E | NahcottaN | 0.3 1 0.3 S/18/11 Hand 46.518 -124.02 SnZj |EC
7 Mallet 0.5 OB 163E | NahcottaN | 0.5 1 0.5 6/3/11 Boat 46.515 | -124.018 | SnZj |E,C
Mallet &
8 Nuprid 0.5 OB 163E | NahcottaN | 0.06 4 0.24 | 9/14/11 | Hand 46.515 | -124.018 | SnZj |E,C
Mallet &
9 Nuprid 0.5 TL 194 | NahcottaS | 0.06 2 0.12 [ 5/20/11 | Hand 46.494 | -124.029 Si E,C
10 Mallet 0.5 TL 194 | Nahcotta S 0.5 1 0.5 6/3/11 Boat 46.494 | -124.029 Si E,C
Mallet &
11 Nuprid 0.5 OB E155 [ Leadbetter 0.3 2 0.6 5/20/11 | Hand 46.618 | -124.047 Si E
12 Nuprid 0.5 OB E148 | Leadbetter | 10.3 1 10.3 7/3/11 Aerial 46.619 | -124.036 S E,C
13 Mallet 0.5 OB B145 | Bay Center | 2.2 1 22 6/2/11 Hand 46.625 | -123.969 S E
14 Mallet 0.5 22 Bay Center | 10.2 1 10.2 | 7/15/11 | Aerial 46.636 -123.07 S E,ILC
15 Nuprid 0.5 OB B290 | Bay Center | 10.2 1 10.2 | 7/15/11 ATV 46.621 | -123.969 E,I,C
16 Mallet 0.5 OB A043 | Tokeland 1.4 1 1.4 6/6/11 Boat 46.722 -123.96 Si E
17 Mallet 0.5 OB A101 | Tokeland 4.2 1 4.2 8/31/11 Boat 46.721 | -123.959 Si E,I,C
18 Nuprid 0.50 OB A033 | Tokeland 5 1 5 8/31/11 Hand 46.721 | -123954 | SiZm |E,I,C

* Sn= sandy, Si=silty, Zj Zostera japonica, ZM Zostera marina,* Efficacy-E, Imidacloprid-I, Crab- C

bE= Efficacy, C= crab on & off bed affected by treatment, I= imidacloprid concentration in water, eelgrass and sediment
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Table A2. Treatment application tidal and weather conditions
Tidal conditions @ application Weather conditions @ application
Water level
on bed Tidal Sediment | Air Net
Experi Form- Acres | Treatment Time of during Low elevation [ Time of Water temp @ | tem % radiation*
ment# | ulation | treated date application | application tide/time of site | inundation | temp (f) 8" () | p(H | overcast (W/m2) wind
1 Mallet 1 5/17/2011 7:15 o -2.7 @ 8:13 +1.1 10:30 59 56 53 0 880 0
2 Nuprid 1 5/18/2011 8:00 o 27@8:13 +1.0 10:30 59 56 62 0 880 0
3 Mallet 1.7 5/17/2011 7:00 o" -2.7@ 8:13 +1.2 10:30 59 56 53 0 880 0
4 Nuprid 1.7 5/18/2011 7:40 0" -2.7 @ 8:13 +1.2 10:30 59 56 53 0 880 0
5 Mallet 0.6 5/17/2011 7:00 o 27@8:13 +0.5 10:30 59 56 53 0 880 0
6 Nuprid 0.6 5/18/2011 7:40 o -29 @ 9:00 +0.5 10:30 59 56 53 0 880 0
;| Maltet 05 | enon | PR v | 20@930 | w02 12:30 59 59 | 53 0 990 5
Mallet & 5:00 to " . .
8 Nuprid 0.24 9/14/2011 530 0to6 -1.5 @ 9:09 +1.2 11:20 62 62 68 0 990 0
g | Mallet 05 | snonort | SN | 24r036 | -20@930 | +09 1:00 59 s9 | 53 0 990 5
Mallet 735 10 35
& 0.12 6/3/2011 ‘8'15 0" to 6" -2.6 @ 9:50 +1.2 10:00 58 58 51 0 876 mph
10 | Nuprid : NW
. 3-5
g"a"e.‘ & 06 | snononn | A 0"to6" |-19@1035 | +17 12:00 58 s8 | s8 51 822 mph
1 uprid 8:30 NW
12 Nuprid 10.3 7/3/2011 7:00 o" -23 @ 945 +1.4 1:15 61 57 100% 280 3
. . " " . . 100% w/ 10 mph
13 Mallet 22 6/2/2011 6:30-7:30 2"to 4 -1.9 @ 08:53 +0.4 10:45 55 53 light rain 340 SW
14 Mallet 10.2 7/15/2011 5:20-6:10 2" to 6" -2.5 @ 08:20 +0.4 11:30 63 60 100% 200 0 .
65 to 26
Nuprid 10.2 7/15/2011 7:50 - 9:00 0"to 2" -2.5 @ 08:20 +.7 11:45 63 71 o 200 mph
100%
15 SW
Mallet 14 | 6011 | 70 | opgeig30r |a3@ti0 | +03 12:15 61 ss | 100% 370 1 mph
16 i 8:30 ) | i i NwW
17| Maltet 42 | 8302011 | 4:30-6:10 | 12"t036" | 09@831 | 00 T | e0 65 | 60 | dark 650 0
g | Nuprid 5 | 830011 | 7:30-850 | 0"w06" | 09@831 | 00 ook 60 65 60 | 40-80% | 650 0
* Peak net radiation measured during application window, prior to tidal submergence. To convert to ~ uv radiation multiply by 0.052.
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site never been

12 Nuprid 10.3 7/3/2011 well drained treated 0 a few skips in boom pattern
well drained, except for | site never been
13 Mallet 2.2 6/2/2011 shallow channel W end | treated 0 rate and application - good
site never
treated, but some
areas outside of
plots were rate and application - good,
well drained, except for | treated in several but first pass on W edge used
14 Mallet 10.2 7/15/2011 shallow channel S end yrs. prior <1% to calibrate was heavy
well drained, except for
shallow channel W end site never been 0 W half, 10t020%E
15 Nuprid 10.2 7/15/2011 that never went dry treated half rate and application - good
well drained, water off
site w/in 1 hr post site never been
16 Mallet 1.4 6/6/2011 treatrent treated <1% rate and application - good
NW section of
plot previously
treated, excluded
from data
collection, but poor uniformity and 1/2x rate
17 Mallet 4.2 8/30/2011 well drained, treated <2% on E half of plot
SW section remained Previously
18 Nuprid 5 8/30/2011 wet and draining treated >S5 yrago | 5t035% rate and application - good

14

18




19



Table AS. Imidacloprid concentration in water and eelgrass on Palix Bed # 22(10.2 ac) treated with 0.5 Ib ai/ac of
Mallet on July 15, 2011 by aerial application in 3 to 18 inches of water. ]
imidacloprid (ppb)
Sample . . Time of sample
Sample location Sample location details

Treatment type (on/off bed) & location - # 0 HAT 2 HAT 6 HAT | 24 HAT | 54 Hat

Control water 0 0 v 0

Treated water on bed low end -1 56

Treated water on bed center - 2 57 0 0 0

Treated water on bed high end - 3 82

Treated water on bed center W-4 27

Treated water on bed centerE- 5 39

Treated water off bed 30 m low end center - 6 6

Treated water off bed 60 m low end center -7 0.12

Treated water off bed 120 m low end center -8 0

Treated water off bed 240 m low end center -9 0

Treated water off bed 30 m highend NW -10 60

Treated water off bed 60 m high end NW -11 68

Treated water off bed 30 m highend E -12 0

Treated water off bed 60 m high end E -13 0

pre inundation | 24 hr 96 hr 168 hr

Control eelgrass 0 0 0 0 0
Control eelgrass 0 0 0 0 0
Treated eelgrass on bed center -2 0 0 0 0 0
Treated eelgrass on bed center - 2 0 0 0 0 0
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Table A6. Imidacloprid concentration in water and eelgrass on Palix River Bed # 22(10.2 ac) treated with 0.5 1b
ai/ac of Nuprid on July 15,2011 by ATV broadcast application in 0 to 6 inches of water.

imidacloprid (ppb)
Sample Time of __...ple
Sample location Sample location details 0o | 24 54
Treatment | type (on/off bed) & location - # HAT 2 HAT 6 HAT HAT HAT
Control water 0 0 0 0
Treated water on bed lowend - 1 19 i
Treated water on bed center - 2 8 1 v.1o 0 0
Treated water on bed high end - 3 9.8
Treated water on bed center N -4 4
Treated water on bed center S -5 15
Treated water off bed 30 m hi end center -6 7.7
Treated water off bed 60 m hi end center - 7 7.1
Treated water off bed 120 m hi end center - 8 8.8
Treated water off bed 240 m hi end center- 9 1.6
Treated water off bed 30 mhiend N -10 °n
Treated water off bed 60 m hi end N -11 6.5
Treated water off bed 30mhiend S-12 89
Treated water off bed 60mhiend S- 13 83
pre 24 hr 96 hr 168 hr

Control | eelgrass 0 0 0 0
Control | eelgrass 0 0 0 0
Treated | eelgrass on bed center - 3 0 25 0 0
Treated | eelgrass on bed center - 3 0 0 0 0
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Table A7. Imidacloprid concentration in water and eelgrass on Cedar River Bed OB
A033 (5 ac) treated ¢ ® £ '~~~ of M-pr*- 'n August 30, 2011 by hand.

imidacloprid (ppb)
Sample Sample location details Time of sample
Sample location & location - # 2 54
type (on/off bed) HAT | HAT | 102 HAT
Control water 0 0 0
Treated water on bed center middle -1 1100 0 0
Treated water on bed center high - 2 1400

Treated water off bed 30 m high end NE -3 18

Treated water off bed 30 m highend SE-4 | 0.072

Treated water off bed 60 m highend SE -5 0

Treated water off bed 120 m high end SE -6 0

Treated water off bed 240 m high end SE - 7 0

Treated water off bed 60 m center S -8 12

Treated water off bed 30mlowend SW-9 1300

Treated water off bed 30 m highend NW -10 | 9.1

96 336
HAT | HAT
Control | eelgrass 0 0
Treated | eelgrass on bed center middle - | 0 0
Treated | eelgrass on bed center hich - 2 0 0
Treated | eelgrass off bed 30 m highend SE -3 0 0
Treated | eelgrass off bed 60 m highend SE -5 0 0
Treated | eelgrass off bed 120 m high end SE - 6 0 0
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Table A8. Imidacloprid concentration in water and eelgrass on Cedar River Bed # OB
A101 (4.2 ac) treated with 0.5 Ib ai/ac of Mallet on August 31, 2011 by boat application in
12 to 36 inches of water.
imidacloprid (ppb)
Sample Time of sample
Sample location Sample location details | 0 to 2

Treatment type (on/off bed) & location - # HAT | 54 Hat | 102 HAT

Control water 0 0 0

Treated water on bed center middle high - 1 16 0 0

Treated water on bed center high - 2 31

Treated water off bed 30mlowend W -3 0

Treated water off bed 30mlowend E-4 0.1

Treated water off bed 30 m highend W -5 0.25

Treated water off bed 30 m highend N- 6 0.35

Treated water off bed 30 m highend E-7 0

96 hr | 336 hr

Control | eelgrass 0 0

Treated | eelgrass on bed center high - 2 0 0

Treated | eelgrass off bed 30 m high end NW - 5 0 0

Treated | eelgrass off bed 60 m high end NW - 8 0 0

Treated | eelgrass off bed 120 m high end NW -9 0 0
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Pacific Shellfish Institute — Impact of imidacloprid on epi-benthic and benthic invertebrates —p 1

Introduction: Several studies will be required to meet requirements for the registration and permitting of
imidacloprid for use on commercial oyster beds. Among these are: 1) assessments of non-target impacts to
the benthic and epibenthic community, fish, and other organisms, 2) sediment degradation studies, and 3) a
study of the fate & transport of imidacloprid in the water column. These studies will ultimately be
combined to describe the sediment impact zone (SIZ) related to the imidacloprid treatments, as required by
Washington State Sediment Management Standards (WAC 173-204-400) and regulated by the Washington
State Department of Ecology. These studies are expected to extend over at least two growing seasons.
This report presents results of 2010 studies of the impact of imidacloprid on the epi-benthic and benthic
invertebrates sampled on two large neighboring beds.

Objectives: ® Measure the impact of imidacloprid on the benthic infauna..
® Apply the data towards the development of a final Sampling and Analysis Plan to describe
the Sediment Impact Zone (SIZ) related to applications of imidacloprid to treat burrowing
shrimp on commercial shellfish beds.

Methods:

Measurements and assessments were made at two of the 19 large plots (>0.1 ac) treated with imidacloprid
in 2010. Plots E163 and TL59 were adjacent to one and another and of similar sediment types, vegetational
cover, elevation, and shrimp burrow density. Both were characterized by mostly non-vegetated sand and
were exposed to similar rates and flows of incoming and receding tides. Nuprid 2F was applied at a rate of
2 Ib ai/ac to the 10.3 ac E163B site using an ATV on July 10. Mallet 0.5G was applied to the TL59 site
using the Fimco Industries battery powered granular spreader mounted on the ATV on July 26. These
studies included sampling and analysis for imidacloprid in the water column and pore-water in addition to
the sediments and those results are presented in a separate progress report. Non-target impact to salmonids
were also assessed at the sites and results are reported elsewhere.

Epibenthic and benthic invertebrates were
sampled in association with on-bed samples of
pore-water and sediments to be analyzed for
imidacloprid concentrations. In each plot,
sediments and pore-water were collected along
a transact that crossed the bed in the direction of |
primary tidal inundation (Figure 1). An
additional sample was taken on each side of the
transect 30 m from the center of the bed.

Benthic invertebrates were sampled at the five
on-bed stations at one-day pre-treatment and at
14 and 28 days after treatment. Samples were
also collected at nearby untreated sites.
Untreated sites for comparison with impact to
E163B were sampled only at 1 day before and
14 days after treatment as they were located on
TL59, which was treated 14 days after E163B,

Samples were collected using a 10.2 cm internal Figure 1. Orientation of 10 ac plots E163 and TL59 and

: . associated sample stations for water, pore-water, sediments
diameter corer to a depth of 10 cm, with each (yellow dots), and untreated benthic infauna (blue dots). (Blue

core constituting a replicate. Three replic.ate dots in TL59 correspond to treatment of E163 2 weeks before
core samples were collecte ser sample site treatment of TL59. Treated benthic infauna was sampled at the

(e.g., 5 sites per sample date). The core was same in-bed sites as the sediment samples.
immediately sieved through 0.5 mm mesh using
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Pacific Shellfish Institute — Impact of imidacloprid on epi-benthic and benthic invertebrates —p 2

salt water, then stored in a 10% buffered formalin solution for 2-4 weeks, then re-sieved through 100 ym
mesh to remove excess detritus, stained with rose bengal, and stored in 70% isopropy! alcohol. Species
identification and enumeration was done by Ruff Wormworks (annelids), or PSI staff (crustaceans and
mollusks).

The primary tactic to determine impact of imidacloprid was by direct comparison of three primary
descriptors (absolute abundance, taxonomic richness, and Shannon-Wiener diversity of organisms) within
each of three primary taxons (Class Crustacea, Class Polychaeta, and Phylum Mollusca) on beds treated
with imidacloprid to untreated beds (reference or check beds). An adverse affect was determined to occur
when abundance or richness on treated was <50% of the mean values on the untreated bed. Statistical
analyses featured a preliminary Shapiro-Wilk test for normality of data (95% C.1.) followed by t-tests
(a=0.05) at each sample interval. Non-normally distributed data were transformed (arcsine or Box-Cox
transformations) prior to analysis by t-test.

This test for adverse determination assumes that the primary descriptors did not differ substantially between
treated and untreated beds prior to treatment. The duration of any adverse affect can consequently be
measured by comparing the descriptors’ values on treated and untreated at multiple post-treatment
intervals.

However, abundance, richness, and diversity of primary taxa were not always the same on treated and
untreated beds prior to treatment. Such an inherent and unforeseen discrepancy between treated and
untreated beds can be resolved by comparing the change in the proportions of the primary descriptors on
the treated bed over time. If the proportions do not change substantially or significantly after treatment,
impact can be assumed to be minimal. If the proportions decline substantially after treatment, the impact
can be assumed to be correspondingly greater. Note that a proportion of <33% is equivalent to the ratio of
<50% that was used in the primary comparison, as described above. Change in the proportions of
abundance, richness, and diversity provide a better assessment than change in their ratios on treated to
untreated, as the latter sometimes involved dividing by zero, resulting in missing values and biasing the
results. The proportions can be calculated two different ways: 1) as a proportion of the means of replicates
in treated and untreated beds (XT/N/(XT/N+XUT/N), where T is Treated, UT is untreated, and N is the
number of samples) and, 2) as the mean of the proportions in treated and untreated replicates from each bed
(X((T/T+UT))/N), were T is treated, UT in untreated, and N is the number of samples). The solutions to
these different computational methods are not equivalent due to the Distributive Law of Arithmetic. For
example, given the hypothetical numbers of organisms/sample on the treated bed and untreated beds as 2,3,
and 4 and 2, 4, 6, respectively, the first method gives a proportion on the treated bed of 0.428
(((2+3+4)/3+((2+3+4)/3+(2+4+6)/3))) while the second method a proportion of 0.44
((2/(2+2)+3/(3+4)+4/(4+6))+3). The former is most directly and easily comparable to the 50% ratio
assessment used as the primary indicator of adverse affect, but the latter allows for the computation of
variance about the mean ar  ssociated statistical analyses. Proportions were transformed to arcsine values
prior to statistical analysis (t-test or oneway analysis of variance (a¢=0.05)).

An additional analysis compared the relationships between the abundance, richness, and diversity of
polychaetes, mollusks, and crustaceans to the concentrations of imidacloprid measured in pore-water
sampled. Six separate regression models were tested for their ability to describe the relationship between
each descriptor and the average concentrations of imidacloprid sampled at 7 post treatment intervals from
each of 4 on-bed sample stations where the invertebrates were sampled (see Grew et al., 2011 for pesticide
sampling and analytical methods). Linear, logarithmic, inverse, power, s, and exponential regressions were
fit to benthic data sampled on Bed E163 at 15 days after treatment and to benthic data sampled on Bed
TL59 at 14 and at 28 days after treatment using CURVE-FIT (SPSS V14.0) (F-test, a=0.05, R? >0.9).

Finally, a power analysis of the results was conducted to establish a the most powerful, precise, and
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Pacific Shellfish Institute — Impact of imidacloprid on epi-benthic and benthic invertebrates —p 3

logistically available sample size for future studies (Appendix B).

Results:

63 organisms were identified and counted, 33 to species, 9 to genus, 4 to family, 2 to infraorder, 1 to

suborder, 6 to order, 6 to class, 1 to sub-phylum and 1 to phylum (Table 1).

The three primary taxa (Polychaetes, Mollusks, and Crustaceans) comprised 97.9% of all organisms

sampled throughout the course of the study. Crustaceans comprised the epibenthic fauna whereas all others

are benthic organisms.

Table 1. List of 61 taxa identified from samples taken from Beds E163 and TL59 before and after treatment with

imidacloprid in 2010 and associated untregted beds

Phylum Annelida
ass Polychaeta
Order Phyllodocida
Fam:ly yllidae
Sphaerosylhs cdliforniensis
Eghaerosylhs sp(p)
ogone dwisula
Family Nereididae
Platynereis bicandliculata
Platynereis sp. (juv}
Fam Nephtyrdae
caecad ¢ o)
inde
Famlly amadldae
Glycinde picta
Gycinde sp. (Juv)
Family Hesionidae
Microphthalmus sp.
Micropodarke dubia
Family Phyllodocidae
Eteone californica
Eteone fauchaldia
Eeone sp. (Juv)
Order Orbiniida
Family Orbiniidae
Leitoscoloplos sp. (juv)
Paronella plat ~  chia
Scoloplos armger urmiger
Scoloplos armiger alaskensis
Scoloplos sp. (juv)
Order Spionida
Family Spionidae
Scolelepis squamata
Polydora cornuta
Pseudopolydora kempi

Pygospio elegans

0!
02
03

04
05

06
07

08
09

10
1

12
13
14

15
16
17
18
19

20
21
22

Pseudopolydora paucibranchiata2 3
24

Rhynchospio glutaea 25
Spionidae, unident (post-larval) 26
Order Cirratulida
Family Cirratulidae
Aphelochaeta monilaris 27
z parvus 28
Order Opheliida
Family Opheliidae

Armandia brevis 29
Order Capitellida
Family Capitellidae
Mediomastus californiensis 30
Notonastus tenuis 31
Class Oligochaeta 32
Phylum Mollusca
lass Gastropoda
Unidentifed (juv) 33
Unidentified (adult) 34
Order Neotaenioglossa
Family Littorinidae
Lacuna variegata 35
Order Neogastropoda
Family Nassariidae
llyanassa obsoleta 36
Class Bivalvia
Unidentified (juv) 37
Unidentified (adult) 38
Subclass Heterodonta
Family Mytilidae

Unidentified Mytilid (juv) 39

Family Cardiidae
Clinocardium nuttali

Family Veneridae
Prothaca staminea
Tapes philippinarum

Family Myidae
Unidentifed Myid
Sphenia ovoidea

tomya californica
Mya truncata
Mya sp.

Family Tellinidae
Macoma baithica
Macoma inquinata
Macoma nasuta
Macoma sp.

Phylum Nemertea

Pylum Arthropoda — Sub Phylum Crustacea

Unidentified crustacean
Class Malacostraca
Order Tanaidacea
Order Cumacea
Order Amphipoda
Suborder Gammaridea
Suborder Corophidea
Infraorder Capreillida
Infraorder Corophida
Order Decapoda
Family Pasiphaeidae
Class Ostracoda
Order Ostracoda
Class Copepoda
Order Calanoida
Order Harpacticoida

53

54
55

56
57
58
59
60
6l

62
63

Abundance, richness, and diversity of polychaetes was <50% lower on the treated than on the untreated
plots at all sample dates and times except at Bed E163 at 15 days after treatment, where abundance was
47.3% on the treated compared to the untreated bed (Table 2). The three descriptors were nearly equivalent
on treated and untreated beds for mollusks. Although richness and diversity of crustaceans were below
50% on the treated than on the untreated bed in only one instance, they were always much less abundant on
the treated bed, even before treatment.
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Table 2. Absolute Abundance, Taxonomic Richness, and Shannon-Weiner Diversity (x + S.E.) of three primary
taxonomic groups at Bed E163 treated with 2.0 Ib a.i./ac liquid imidacloprid on July 10 and at Bed TL §9 treated with
0.5 Ib granular imidacloprid on July 26 (Imid) and respective nearby untreated beds (Check). DAT, Days After
Treatment. Letters following values indicate a significant difference between treated and untreated (t-test, P=0.05).
Bolded values indicate that Ievels in treatment plot are < 50% of levels in untreated plot. Astensks (*) indicate square-
root transformation: Y = (Y+1)* : other footnotes indicate Box-Cox data transformation: Y = (Y- 1) / A, where Y <>0.
Taxon Bed DAT Treatment Abundance Richness Diversity
Polychaetes E 163 -1 Imid 235+32at 7.0+04 1t 1.6+01b
o _ Check __ 37.9:57bt 72304 _14:01a _|
15 Imid 310t31a 85+03a 1.7+0.1
Check 65.6£6.6b 10.7+0.8b 1.7+0.1
TL 59 -1 Imid 65.516.6 10.7+0.8 1.7201b
o _ _ _Check _ _605%41__ _ 105:04 _ _1.8%01a
14 Imid 56.7+£5.6 11.2+0.5 1.9+£01
o _ ___ Check 642254 121106 20101
28 Imid 652+39" 11.5+£05 18101
Check _ ~
Moliusks E 163 -1 Imid 1951041 122021 0.2+01
o ___ _Chek _ _100:02% __ _08£02% _ _ 01201 _ |
16 Imid 278146 * 18+02+¢ 02+£0.1%t
Check 349+58* 22+027% 02+01%%
TL 59 -1 Imid 349157 221081t 021+01%f
i _Check 44239 _ _21:08ff ___02£01%f _|
14 Imid 378163 31+02f 05101 ff
o _ Check _ _404$43_ _ _ 32:02f _ _04%01ff
28 Imid 381+6.0a 3.1+01%t 07+01a
Crustaceans E 163 -1 Imid 7111a* 231+03* 0601~
. __ _Check __ 149%30b* _ _ 30:03% _ _07:01* |
15 Imid 58+09a* 24+03a* 07+01a
Check 47.3%84b* §1+03b* 1.2+0.1b
TL 59 -1 Imid 47.3t84a* 5§1+038§§ 1.3+£01
o _GCheck _ 126513.2b*__49:038§ _ _ 1201 _ |
14 Imid 4161t78a§ 48+02¥% 1.3201¢£
o __ __ _ Check ~ 1286+1659b§  50102¥ 1.3+01¢£
28 Imid 8941208 f 45102 a¥¥ 1.2+01a
Check 21472681 f 54202Db¥ 135010 |
1, =03 t =03 f, =02 § =04 ¥ =186 £, =49
1+, =0.8 1, =-20 ff, =18 §§, =05 ¥ =19

The proportions of abundance, richness, and diversity of each of the three major groups was often lower,
and twice was <50% (i.e., crustacean abundance at both beds) on the treated compared to the untreated bed
before treatment. Proportion of crustacean abundance on Bed E163 (treated with liquid imidacloprid @ 2
1b a.i./ac) declined by more than 50% at 15 days after treatment than at the day before treatment. The
proportion of molluscan diversity on the treated bed (computed as the mean of the proportions in all
replicates) was <33% before treatment but was 40% at 15 days after treatment. The proportions of all other
descriptors on the treated beds were > 33% both before and after treatment.
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Table 3. Proportions of Abundance, Taxonomic Richness, and Shannon Diversity of three primary taxons on treated
(Bed E163 with 2.0 Ib a.i./ac liquid imidacloprid; Bed TL59 with 0.5 Ib a.i./ac granular imidacloprid) on both treated
2 pateq pedg 3 alculated two different wa DA D)3 e eaimen
Proportions of Means Means of Proportions
Taxon Bed DAT Abundance Richness Diversity Abundance  Richness Diversity
Polychaetes E 163 -1 38.3 49.1 542 409 £50 491126 542+20
________ 15 __ 316 _ _ 447 _ _ 498 _ 34538 446222 _49.0%16 _
TL 59 -1 52.0 50.4 48.8 505 £35 498119 48.1+2.2
14 46.9 48.2 48.4 469136 484116 484 £ 1.1
28 528 492 481 550+36 494118
Mollusks E 163 -1 66.1 57.5 65.3 564 £+81 542178 206 +8.6
_ 15 __ _ 473 _ 450 _ _ _394_ _ 437:7.0_ 455338 _40.3:96 _
TL 59 -1 44 1 51.5 60.1 387 £+48 510136 5§3.1+£9.0
14 48.3 49.6 54.7 455+39 496118 547125
Crustaceans E 163 -1 32.3 43.4 44.2 374+55b 416t46 378+74
________ 15__ _ M0 _ 329 __ 362 _ 13.0£28a 207438 _29.9:49 |
TL 59 -1 27.2 50.9 51.6 27.7+36 506125 51.6+1.0
14 244 48.7 49.9 25,0£33 486113 49.7+1.0
28 29.4 453 477 309454 451+18 477412 |

Only 3 of the 54 best-fit analyses of abundance, richness, and diversity of polychaetes, mollusks, and
crustaceans were significant (Tables A1 — A3, Appendix A). An “S” curve significantly predicted the
richness of crustaceans on Bed E163 and 15 days after treatment. The diversity of crustaceans at the same
sample bed and date was inversely related to imidacloprid concentration; diversity was higher at stations
with high concentrations of imidacloprid. That relati  hip could be described by both linear and
logarithmic models with reasonable precision.

Discussion

The often large disparities between crustacean on treated and untreated beds, both before and after
treatment with imidacloprid, was likely a consequence differing densities of algae and eelgrass between the
beds. Unfortunately, algae and eelgrass densities were not closely monitored. All of the crustaceans
sampled in this study are strongly associated with (living and/or feeding on) plant materials. Decapods,
some of which are filter feeders or scavengers and so do not depend on plants as strongly as the other
crustaceans, accounted for ~0.06% of all sampled crustaceans.

The lack of imidacloprid impact on the benthic invertebrates was also indicated by a corresponding lack of
almost any significant relationship between imidacloprid concentration and the abundance, richness, and
diversity of polychaetes, mollusks, and crustaceans. The inverse relationship between imidacloprid
concentration and crustacean diversity at E163 at 15 days afier treatment is counter-intuitive and, despite
the significant F value, likely represents a coincidental phenomenon.

These results generally agree with those of previous studies that have demonstrated that the impact of
imidacloprid (Booth et al. 2011a, Booth et al. 201 1b) and carbaryl (Dumbauld et al 2001, Ferraro and Cole
2007, Booth 2006, Booth 2008) on the epi-benthic and benthic invertebrates is negligible compared to
seasonal and other natural events on the development of estuarine species, populations, and communities.
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Appendix A.

Table A1. Statistics and parameter estimates of 6 regression models fitted to the absolute abundance, taxonomic
richness, and Shannon diversity for each of three primary taxa at Bed E163 at 14 days after treatment (DAT) with 2.0
Ib a.i./ac liquid imidacloprid.

Mode! Summary Parameter Estimates
| Descriptor 1 Taxon | Regression | R* | F_ Idf1|df2 | Sig | Constant b1
E163 ] 14 { Abundance | Polychaetes Linear .298 848 1 2 .454 1185 -23
Logarithmic .234 611 1 2 .516 2575 -628
Inverse .160 3820 1 2 .599 -93 14752
Power 519 2156 1 2 .280 278660 -2,
S 424 1473 1 2 .349 3
- 1 ] | Exponential | _.591 2888 1 2 231 __ _ 2336
Mollusks Linear .093 2041 1 2 .695 686
Logarithmic .168 404 1 2 .590 1645
Inverse .305 876 1 2 .448 -282
Power .017, 034 1 2 .870 516
S .083 182 1 2 71 5
- ] |_Exponential | _.000  _.001 1 2 983 __ _ __ 225
Crustaceans Linear 448 1.626 1 2l .330 54
Logarithmic .655 3.802 1 2 191 115
Inverse 678 4.215 1 2 15
Power 456 1675 1 2 300
S 523 2193 1 3
Exponential | 673 1 47
Richness | Polychaetes Linear A7 1781 1 2 4192
Loganithmic 495 1.961 1 2 8731
Inverse 519 2161 1 2 -3675
Power .646 3.647 1 2 379206231304
S 674 4141 1 2 -5
—_ ] |_Exponential § _617 3222 11 2 — 33088771
Mollusks Linear .049 103 1 2 103
Logarithmic .057 A2 1 2 115
Inverse .066 141 1 2 -36
Power .013 026 1 2 110
S .018 .03 1 2 2
-4 __1____ | Exponential | 009 _017 1 2 - _ 80|
Crustaceans Linear 627 3.369 1 2 2306
Logarithmic 673 4.121] 1 2 2030
Inverse 721 5159 1 2 -1536
Power .869 13.310 1 2 12747
S 904/ 18813 1 2 0
Exponential 8. 9.88 1 2[424
Diversity Polychaetes Linear 276 761 1 2 3596
Logarithmic .292 824 1 2 2037
Inverse .308 892 1 2 -2985
Power 114 257 1 2 2059
S .128 293 1 2 0
4] Exponential | _101 223 1 2 15828 _ _
Mollusks Linear .002 005 1 2 517
Logarithmic .002 .004 1 2 577
Inverse .021 043 1 2 710
Power .001 .002 1 2 264
S .021 042 1 2 6
S O IS I N Exponential | 007 013 1 2 204 _ _
Crustaceans Linear 919 22720 1 2 1876
Logarithmic 970 65645 1 2 -165
Inverse .988 162,583 1 2 -581
Power .881 14.824 1 2 60
S .868 13.096 1 2 3
Exponential 870 13429 1 5077
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Table A2. Statistics and parameter estimates of 6 regression models fitted to the absolute abundance, taxonomic
richness, and Shannon diversity for each of three primary taxa at Bed TL59 at 14 days after treatment (DAT) with
0.5 Ib a.i./ac liquid imidacloprid.

Model Summary Parameter Estimates
_Regression | R’ E__df1 df2 | Sig_| Constant
L59] 14 | Abundance | Polychaetes Linear .52 3312 1 3 .166 -23
Logarithmic 457 2525 1 3 .210 -166
Inverse 383 1862 1 3 .266 77
Power 355 1651 1 3 .289 0
S 2821 1178 1 3 .357 5
I I I I | Exponential | 423 2200 1 3 23§ _ _ _ 5|
Moliusks Linear 581 4.158 1 3 134 63
Logarithmic 571 3998 1 3 .139 121
Inverse 501 3.014 1 3 181 13
Power 621 4914 1 3 113 615
S 480 2770 1 3 195 3
U R R B |_Exponential § _.717 7591 1 3 070 __ __ _ 84
Crustaceans Linear .075 163 1 2 728 829
Logarithmic .031 .063 1 2 .825 827
Inverse .005 010 1 2 .929 345
Power .207, 524 1 2 544 2154
S A31 303 1 2 637 4
Exponential 28 8 h| 465 1220
Richness | Polychaetes Linear .216 824 1 3 431 -72
Logarithmic 217 831 1 3 429 -217
Inverse 1 3 429 135
Power 1 3 .476 0
S 1 3 .482 6
I R BN E N —— |_Exponential_{ A3 472
N Mollusks Linear 1 2 182 4101
Logarithmic 1 2 .162 2565
Inverse 1 2 142 -3160
Power 1 2 .330 9976
S 1 2l .30 -1
I U R I |_Exponential | A2 355 _ 143707] __ _ 4
Crustaceans Linear 1 3 713 -40 15
Logarithmic 1 3 .688 -92 80
Inverse 1 3 .665 121 -417
Power 1 3 .643 0 3
S 1 3 622 7 -16
Exponential 1 3 665 1 1
Diversity Polychaetes Linear 1 3 496 146 -60
Logarithmic 1 3 494 103 -113
Inverse 1 3 .491 -79 209
Power 1 3 692 114 -2
S 1 3 .688 1 4
I N I R |_Exponential_| a3 698 _ _ 268 _ _ ]
Mollusks Linear 1 3 .300 -5 73
Logarithmic 1 3 .286 60 39
Inverse 1 3 275 74 -19
Power 1 3 .260 71 1
S 1 3 .256 5 -1
A O I R |_Exponential | 43 219 _ __7] _ _3
Crustaceans Linear 1 3 461 -153 138
Logarithmic 1 3 .469 -22 185
Inverse 1 3 .477 218 -248
Power 1 3 .561 6 5
S 1 3 .573 8 -7
Exponential 1 3550 0 4
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Table A3. Statistics and parameter estimates of 6 regression modeis fitted to the absolute abundance, taxonomic
richness, and Shannon diversity for each of three primary taxa at Bed TL59 at 28 days after treatment (DAT) with
0.51b a.i./ac Iisuid imidacloerid.
Model Summary Parameter Estimates
Bed | AT | Descriotor | Taxon | Regression | R | F [om[d2 | Sio | Constant
[TL59] 28 [ Abundance | Polychaetes Linear .188 463 1 2 .566 -118
Logarithmic 1 2 .572 -622
Inverse 1 2 577 198
Power 1 2 .579 0
S 1 2 584 9
- d___1 — — | Exponential_| A2 518 0
ollusks Linear 1 2 317 65
Loganthmic 1 2l .351 91
Inverse 1 2 381 25
Power 1 2 438 155
S 1 2 454 3
- ] |_Exponential _J _.: A2 430 69
Crustaceans Linear 1 3 324 56
Logarithmic 1 3 314 113
Inverse 1 3 317 10
Power 1 3 .307 422
S 1 3 .301 3
Exponential | 1 3 337 57
Richness { Poiychaetes Linear 1 2 682 106
Logarithmic 1 2 .656 210
Inverse 1 2 .631 -36
Power 1 2 752 2446
S 1 2 .726 1
L ] |_Exponential _§ a2 _ys0 1600
Mollusks Linear 1 3 089 180
Logarithmic 1 3 .080 201
Inverse 1 3 .072 -120
Power 1 3 102 6934
S 1 3 .094 -2
I P R I | Exponential_| A3 09 3411
Crustaceans Linear 1 2 209 165
Logarithmic 1 2 .200 229
Inverse 1 2 194 -91
Power 1 2 331 8791
S 1 2 319 0
Exponential | 1 346 1274
Diversity | Polychaetes Linear 1 2l 875 104
Logarithmic 1 2 548 79
Inverse 1 2 .525 -30
Power 1 2 .564 124
S 1 2 .546 1
N N DRI B |_Exponential_{ a2 584 308 -1
Mollusks Linear 1 2 306 -36
Logarnithmic 1 2 .287 64
Inverse 1 2 271 98
Power 1 2 161 91
S 1 2 148 6
] |_Exponential | A2 oA
Crustaceans Linear 1 2 879 -43
Logarithmic 1 2 .869 21
Inverse 1 2 .858 132
Power 1 2 .689 8
S 1 2 679 11
Exponential £9 0
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Appendix B
Sufficient sample size to assess impacts to the epibenthic and benthic invertebrates: A power analysis of
2010 Willapa Bay Samples

In a 2010 study of the impact of imidacloprid on benthic invertebrates, 16 or 20 core-replicates were taken
among 5 sample sites on both treated and untreated beds at pre and post treatment intervals (Booth and
Rasmussen 2011). Oragnisms in each core-replicate sample were identified, mostly to species, and
counted. The Absolute Abundance (number of individuals), Taxonomic Richness (number of species or
otherwise most precise taxonomic unit) of benthic invertebrates were compared among treated and
untreated beds at pre and post treatment intervals using t-tests.

This appendix to that study addresses the sample sizes (number of core-replicates) used, with an objective
to establish a the most powerful, precise, and logistically available sample size for future studies.

Power analysis was conducted on the Absolute Abundance and Taxonomic Richness of each of Class
Polychaetae, Phylum Mollusca, and Class Crustacea (Table 1). The one-tailed t-test analyses (o = 0.05)
compared the mean values of each descripter to the test criteria for an adverse affect (i.e., 50% of the mean
value) as measured on the untreated beds associated with simultaneous sampling of the two beds treated
with imidacloprid (IPM SPSS Sample Power ™, Release 3.0). The effect size for all analyses was
calculated as the difference between the mean and the test value divided by the standard deviation and, as
stated in the reports that Sample Power generated for each analysis, “represented the smallest effect that
would be important to detect, as any smaller effect would not be of substative significance”. Analyses
outputs were the Power, Precision, and number of samples needed to reject the null hypothesis (one-tailed
t-test, o = 0.05, power threshold = 80%). All analyses wer :onducted at a 3 decimal level of precision.

able 1. Power, Precision,(Confidence interval for t-tests), and predicted number of samples required to obtain reject the null
hypothesis that mean abundance or mean richness was significantly less than the test value (¥2 mean) (Ng;), as measured on
he untreated bed associated with each of two treated beds (E163 and TL59) and two sample dates*. N, actual number of
samples; S.D., standard deviation. , predicted number of samples needed to between the mean and

Abundance Richness
bed date Taxon N Mean SD Test Power(%) Precision Ngyi N Mean SD Test Power(%) Precision NBA
E163 7/9/2011 polychaetes 20 37.9 254 19.0 994 5.0 15 20 73 20 36 99.9 0.8 4
mollusks 20 1.0 1.0 05 69.5 04 28120 09 07 04 86.1 0.3 17
crustaceans 20 149 132 75 78.9 50 21120 30 15 15 99.8 06 8
E163 7/25/2011 polychaetes 16 65.5 265 328 999 114 6116 107 3.0 53 99.9 1.1 4
mollusks 16 349 231 175 947 8.8 13116 22 08 1.1 99.9 0.3 6
crustaceans 16 47.3 335 237 919 127 14116 51 13 25 99.9 0.5 4
TL59 8/9/2011 polychaetes 20 64.2 243 321 999 9.3 6120 121 26 6.1 99.9 1.0 3
mollusks 20 404 194 202 998 7.4 8120 32 08 16 99.9 0.3 4
crustaceans 20 128.7 71.0 643 988 270 101 20 51 08 25 99.9 0.3 3
TL59 8/23/2011 polychaetes 16 58.3 31.5 291 997 136 9116 119 24 59 99.9 1.0 3
mollusks 16 54.3 206 272 99.9 8.8 6¢16 35 05 18 99.9 0.2 3
crustaceans 16 214.7 232.3 107.3 54.8 995 31116 54 06 27 99.9 0.3 3

* The same bed was used as an untreated comparison to the treated E163 bed and the pre-treatment for bed TL59 on July 25.

Power was above the standard acceptable level of 80% in 21 of the 24 analyses, indicating that sample sizes
were sufficient. In the 3 cases where Power was less than 80%, Sample Power predicted that sample sizes
of 28, 21, and 31 would be sufficient.

The number of sample replicates (16 or 20 per sample date/plot) was sufficient to test the null hypothesis
that the mean abundance or richness of the polychaetes, mollusks, or crustaceans was significantly less than
one half of that mean value (the test criteria for adverse affect) in 21 of the 24 analyses (one-tailed t-test, o
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= (0.05). Power of analysis was > 99% in 17 analyses. The 3 analyses with insufficient sample sizes
yielded predicted samples sizes of 21, 28, and 31 (power = 80%). The last of these analyses involved an
untreated bed with inordinately high abundance of crustaceans, very likely due to late season growth of
eelgrass. The analysis which predicted a necessary sample size of 28 involved exceptionally low
abundance of mollusks. Aside from these anomalies, the power analysis predicts that a sample size of 24
core-replicates will be sufficient for the studies proposed here.
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Dungeness crab are less sensitive to imidacloprid than shrimp and marine
copepods. Temporary tetany has been observed at imidacloprid concentrations
ranging from 500 to 5,000 ug/L (Patten 2011), though these effects are reversed
upon termination of exposure. The LC50 (up to 108 hours after exposure) was
found to be 6,500 ng/L for a 4-hour exposure. Again, any exposures to
Dungeness crab will be at significantly lower concentrations and will be
transitory as the incoming and outgoing tides first dilute and then wash away
imidacloprid.

Aquatic Plants

The ute toxicity of imidacloprid was tested on green algae as part of EPA’s
pesticide registration process (Heimbach 1989; Gagliano and Bowers 1991).
These studies yielded NOAEC values for biomass and growth equivalent to the
limits of the tests (i.e., 119 mg a.i./L for 5-day test with Selanas.. _..7
capricornuturm, 10 mg a.i./L for Scenedesmus subspicatus).

A 4-day NOAEC of 6.69 mg a.i./L was determined for the diatom (Navicula
pelliculosa) following exposure to a 21.6 percent imidacloprid formulation (Hall
1996).

Statistically significant decreases of cyanophyte po| ations (blue-green algae)
were observed at concentrations of 0.020 mg/L and higher at some sar ling
points in the microcosm study of Moring et al. (1992). However, a laboratory
study on blue-green algae in support of pesticide registration (Bowers 1996b)
does not support the biological significance of the transient effects observec 1y
Moring et al. (1992). On the basis of biomass and growth, Bowers (1996b)
reports 4-day EC25 and EC50 values of 26.7 and 32.8 mg a.i./L, respectively,
with a 4-day NOAEC of 24.9 mg a.i./L.

In summary, imidacloprid demonstrates a much lower toxicity in tests using
aquatic plants than in aquatic invertebrates.

1.4 Previous Studies

Large-scale trials using imidacloprid in Willapa Bay and Grays Harbor were
conducted in 2008, 2009, 2010, and 2011 under Federal and State Experimental
Use Permits. The 2008 and 2009 trials investigated the efficacy of a flowable
formulation of imidacloprid, Nuprid® 2F (Nuprid; N arm Americas Inc., Burr
Ridge, IL) and a granular material, Mallet® 0.5G (Mallet; Nufarn \mericas Inc.),
as determined by density of shrimp burrows.
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vegetation from those sample locations will be analyzed. Vegetation samples
collected on days 14 and 28 will only be analyzed when eelgrass from the
previous sampling event had detectable imidacloprid concentrations. If
imidacloprid is still detectable after 28 days, sampling will continue until all
samples have concentrations less than 10 ng/L.

Past sampling of eelgrass has failed to detect imidacloprid in all but one
collected sample. [f this pattern continues in 2012, then the iterative procedure
would likely exclude analysis of most collected eelgrass samples. However, in
2012 we will also be testing eelgrass samples for two degradation products of
imidacloprid (see section 3.8 below). Should either of these products be
detected (alone or in combination) at concentrations above 10 pg/L, then these
detections willb  onsidered the same as detection of imidacloprid with respect
to triggering analysis of eelgrass samples under the iterative procedure.

3.5 Epibenthic and Benthic Invertebrate Sampling

3.5.1 Sample Locations and Sampling Procedures

Epibenthic and benthic samples will be collected both within and adjacent to the
treatment area according to the conceptual plan presented in Figure 10.

Epibenthic (crustaceans) and benthic invertebrates will be sampled adjacent to
the selected sediment sampling stations inside and outside the treatment plots
and in the control plot. Epibenthic and benthic invertet tes will be sampled
prior to the application of imidacloprid and at 14 1 28 days post-treatment.
The 14-day time period is meant to allow invertebrates killed by imidacloprid
exposure to begin decomposition so that they can be differentiated from
invertebrates alive at the time of sample collection that were subsequently killed
by exposure to formalin.

Four replicate core samples will be collected at each of five on-plot sample

sta ns for a total of 20 on-plot replicates on both the treatment and control
plots (Figure 10). The location of the off-plot stations will be decided based on
the results of the water quality sampling conducted on the day of treatment.
Specifically, the results of the water sampling will be available prior to the 14-day
post-treatment invertebrate sampling, and so the location of the 3.2 pg/L
screening level for water concentrations of imidacloprid will be known. Based
on this location, invertebrate samples will be taken upslope of the treatment area
at site-specific distances reflective of the location of th oundary and site
conditions. For example, if water samples with imidacloprid concentrations of
3.2 pg/L screening level were observed 120 m upslope from the treatment area,
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the ratios between treated and untreated plots, as the latter sometime nvolves
dividing by zero, resulting in missing values and bias of results. Proportions will
be arcsine-transformed prior to statistical analyses (t-test or one way-analysis of

variance [a=0.05]).

3.5.3 Sample Analysis Sequence and Decision Path

Epibenthic and benthic invertebrate samples taken within the treatment and
control plots will be analyzed on an iterative basis (Table 7). Three o he four
replicate samples taken from each of the five stations within the treatment and
control plots will be analyzed for all sample times. The remaining replicates at
these sample stations will be re-sieved and placed in isopropyl alcohol, but will
not be further processed or analyzed until the results of the initia” "5 replicates
are examined using power analysis. Regardless of whether 3 or 4 replicates are
ultimately analyzed, all five sample locations inside of the treatment and control
plots will be analyzed until porewater imidacloprid concentrations in the
treatment plots are less than 0.6 pg/L. If they remain above 0.t g/L after

28 days, then additional invertebrate samples at later dates will be taken.

As noted above, epibenthic and benthic invertebrates will be sampled outside  f
the :atment plots based on the boundary of the water screening level of

3.2 pg/L, and site-specific conditions. By contrast, the determination as to which
of these samples will be analyzed will be determined based on the results of
sediment porewater samples analyzed for imidacloprid concentrations. For a
given date, if analysis of porewater from any sample location outside the
treatment plot is greater than 0.6 pg/L, then epibenthic and benthic
invertebrates from those sample locations will be analyzed. If imidacloprid
concentrations in porewater are still greater than 0.6 pg/L after 28 days,
sampling will continue until all samples are less than 0.6 pg/L.

For each sample taken outside the treatment plots, we will initially analyze four
of the eight replicates taken from that location. Subsequent analysis of
additional replicates will only be undertaken if results of a power analysis
indicate that they need to be analyzed.

The exception to analysis of samples from outside 2 treatment plots would
occur when both of the following are true: (1) analysis of invertebrate samples
from the control location and the treatment plot for a given date failed to show a
decrease in any tested taxon >50 percent, and (2) the water samples taken on
the day of application did not detect any off-plot location with higher
concentrations than those measured on the treatment plots. Under this
exception, no invertebrate samples from outside the treatment plot would be
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iterative process for these samples will be the same as for the imidacloprid
analysis of porewater and vegetation (see Sections 3.3.2 and 3.4.2); i.e., if the
concentration of imidacloprid and breakdown products is less than the screening
level, subsequent samples will not be analyzed. For this determination, the
concentrations of imidacloprid and the derivatives are assumed to be linearly
additive. Thus any combination of concentrations for the 3 chemicals that sums
to or greater than the screening levels will trigger the analysis of samples from
that location.

3.9 Decontamination Procedures
To prevent sample cross-contamination, all non-dedicated sampling and
processing equipment (e.g., stainless steel spoc... and bowls) used during
sediment and eelgrass sampling and processing **“!l be thoroughly
decontaminated before use following this procedure:
B Rinse with water and wash with scrub brush until free of sediment;
B Wash with Liquinox detergent and tap water transported to the site;
® Rinse with tap water; and

m Rinse three times with distilled or deionized water.

All personnel engaged in sample collection and handling will wear disposable
nitrile gloves. Gloves will be disposed of between water, sediment, and eelgrass
samples to prevent cross-contamination.

3.10 Sample Containers and Labels

Sample container requirements vary according to analyte and sample matrix.
Pre-cleaned sample containers will be obtained froi he analytical laboratory.
Sample containers shall be cleaned following the requirements describe in
Specifications and Guidance for Contaminant-Free Sample Containers (EPA
1992, OSWER Directive 92.0-05a). Required storage temperatures and holding
times are summarized in Table 3.

3.11 Field Documentation Procedures

Field notes will be maintained during sc.....ling and processing operations. The
following will be included in the field notes:
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m The sample is secured to prevent tampering (i.e., custody seals); and/or

m The sample is locked or secured in an area restricted to authorized
personnel.

A chain of custody form will be completed in the field as samples are packaged.
At a minimum, the information on the custody form shall include the sample
number, date and time of sample collection, sampler, analyses, and number of
containers. One copy of the custody form will be placed in the cooler prior to
sealing for delivery to the laboratory with the respective samples. A second
copy will be retained and placed in the project files after review by the Project
Chemist. Custody seals will be placed on each cooler or package containing
samples so that the package cannot be opened without breaking the seals.

4.3 Delivery of Samples to Analytical Laboratory

After sample containers have been filled, they will be packed on ice in coolers.
The coolers will be transferred to Pacific Agricultural Laboratory for chemical
analysis. Specific procedures are as follows:

® Samples will be packaged and shipped in accordance with US Department
 Transportation regulations as specified in 49 CFR 173.6 and 49 CFR
173.24.

m Individual sample containers will be packed to prevent breakage.

m The coolers will be clearly labeled with sufficient information (name of
project, time and date container was sealed, person sealing the cooler, and
the return address) to enable positive identification.

m A sealed envelope containing custody forms will be enclosed in a plastic bag
and taped to the inside lid of the cooler.

m Signed and dated custody seals will be placed on all coolers prior to
shipping.

m S ples will either be shipped by overnight courier or will be hand delivered
to the laboratory.

m Upon transfer of sample possession to the testin: aboratories, the custody
form will be signed by the persons transferring custody of the coolers. Upon
receipt of samples at the laboratory, the shipping container custody seal will
be broken and the custodian receiving laboratory samples will compare
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m Verify that instrument tuning, calibration, and perfc....ance criteria .. _.e
achieved;

m Verify that laboratory blanks were performed at the proper frequency and
that no analytes were present in the blanks;

m Verify that field and laboratory duplicates, matrix spikes, and laboratory
control samples were run at the proper frequency and that control limits
were met;

m Verify that surrogate compound analyses have been performed and that
results met the QC criteria; and

m Verify that required detection limits have been achieved.

Data qualifier flags, beyond any applied by the laboratory, will be added to
sample results that fall outside the QC acceptance criteria. An explanation of
data qualifiers to be applied during the review is provided below:

= U. The compound was analyzed for but was not detected. The
associated numerical value is the sample reporting limit.

| ] The associated numerical value is an estimated quantity because QC
criteria were slightly exceeded or because reported concentrations
were less than the practical quantitation limit (lowest calibration
standard).

m U The compound was analyzed for, but not detected. The associated
numerical value is an estimated reporting limit because QC criteria
were not met.

= R Data are not usable because of significant exceedance of QC

criteria, The analyte may or may not be present; resampling and/or
re-analysis are necessary for verification.

7.0 DATA ANALYSIS, RECORDKEEPING, AND REPORTING REQUIREMENTS
7.1 Analysis of Chemistry Data

Chemistry results will be compared to the following project screening levels:
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9.0 PROJECT PERSONNEL AND RESPONSIBILITIES

Key institutions staff members for this task order are listed below with their
project functions.

B Washington State University Extension ~ Overall Scientific Management
e Dr. Kim Patten, Director, Long Beach Research Center

¢ Nick Haldeman, Technician, Long Beacl ‘lesearch ~-=nter

m  University of Washington, School of Aquatic and Fishery Sciences - Lead in
Sediment Porewater Studies

e Dr. Chris Grue, USGS and Associate Professor and Leader, Washington
Cooperative Fish and Wildlife Research Unit (WACFWRU)

e Martin Grassley, Research Scientist

e John Frew, PhD student

m  Pacific Shellfish. Institute - Lead in Invertebrate Studies
e Kristin Rasmussen, Executive Director
e Dr. Steven R. Booth, Senior Scientist
e Andy Suhrbier, Senior Biologist
e Mary Middleton, Senior Biologist

B Ruff Systematics - Assistance with Invertebrate Studies

e R. Eugene Ruff

®m Pacific Agricultura' ' "boratory - Analytical Laboratory for Sample Testing

e Steve Thun, Director
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

0D ST,
e‘*\f B2 4;‘!3"

3
z
M F OFFICE OF
X & CHEMICAL SAFETY AND

ol POLLUTION PREVENTION

Kim Patten

Washington State University
Long Beach Research and Unit
2907 Pioneer Rd.

Long Beach, WA 9§, 1

Dear Mr. Patten:

Subject: Request for extension of experimental use permit to use imidacloprid .._ainst
burrowing shrimp
Mallet 0.5G, EPA Reg. No. 228-484
EPA Experimental Use Permit No. 86414-EUP-1
New Effective Dates: April 24, 2012 to April 23, 2013
Quantity Authorized: 15 pounds of active ingredient per year applied to a
maximum of 30 acres

On the basis of the information furnished by the applicant and the annexed program, an
Cxperimental Use Permit (EUP) under Section 5 of the Federal Insecticide, Fungicide, and
Kodenticide Act, as amended (86 Stat. 983), is hereby extended for the named pesticide.
Shipment/use under this Permit is subject to the provisions of 40 CFR 172.

Prior to continuance of this experimental program beyond the original expiration date in
any State, you are to notify the State lead agency of the States in which your experimental
program will continue to be conducted of the specific testing program (when, where, how much,
etc.).

Prior to the shipment/use of this material, you must consult with the state pesticide
regulatory official of the states in which your experimental program will be conducted and obtain
a state permit or license if such is required. Issuance of this federal permit does not negate the
need for permission from individual states. Failure to do so may result in revocation or
modi :ation of this experimental use permit.

Based _,.on the experimental program submitted, this product may be shipped for use
under this permit to Washington for use in Willapa Bay and Grays Harbor.
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The labeling submitted in connection with the application for an EUP is acceptable. This
labeling must be used for all shipments under this experimental use permit.

Enclosure
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NUPRID 2F FOR EXPERIMENTAL USE ONLY

Experimental Use Permit Number: 86414-EUP-1

NOT FOR SALE TO ANY PERSON OTHER THAN A PARTICIPANT IN THE EXPERIMENTAL USE
PROGRAM

Permittee: Kim Patten, Extension Specialist,
Professor Washington State University Long
Beach Research and Unit 2907 Pioneer Road
Long Beach WA 98631

ACTIVE INGREDIENT:
Imidacloprid: 1-[(6-Chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine . . .

Contains 2 pounds of imidacloprid per gallon.

KEEP OUT OF REACH OF CHILDREN CAUTION - CAUCION

Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detaile. (If you do not
understand the label, find someone to explain it to you in detail.)

ACCEPTED

) For shipment and use of product for experimental
Fungicide, and Rodenticide Act, subject to attached
comments.

Permit No. 8[9"“'”\";UP'|
tssuedon __ 41241} 2
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FIRST AID

If + Call a poison control center or doctor
swallowed: | immediately for treatment advice. - Have
person sip a glass of water if able to swallow.
« Do not induce vomiting unless told to do so
by the poison control center or doctor. « Do
not give anything by mouth to an
unconscious person.

If inhaled: » Move person to fresh air. « If person is not
breathing, call 911 or an ambulance, then
give artificial respiration, preferably by
mouth-to-mouth, if possible.

If on skin « Take off contaminated clothing. ¢ Rinse skin

or clothing: | immediately with plenty of water for 15-20
minutes. « Call a poison control center or
doctor for treatment advice.

If in eyes:  Hold eye open and rinse slowly and gently
with water for 15-20 minutes, then continue

rinsing eye. * Call a poison control center or

doctor for treatment advice.
NOTE TO PHYSICIAN No specific antidote is available.
Treat the patient symptomatically.

PRECAUTIONARY STATEMENTS HAZARDS TO

HUMANS AND DOMESTIC ANIMALS CAUTION
Harmful if swallowed, inhaled, or absorbed through
skin. Avoid contact with skin, eyes, or clothing. Wash
thoroughly with soap and water after handling.
Remove contaminated clothing and wash before
reuse.

PERSONAL PROTECTIVE
EQUIPMENT (PPE) Applicators and other
handlers must wear:
. Long-sleeved shirt and long pants
. Chemical-resistant gloves made of any
waterproof material such as barrier laminate,
butyl rubber, nitrile rubber, neoprene rubber, natural
rubber, polyethylene, polyvinylchloride (PVC) or
viton
. Shoes Ius socks
. Protective eyewear when working in a
non-ventilated space Follow manufacturer's
instructions for cleaning/maintaining PPE. If
instructions for washables do not exist, use
detergent an hot water. Keep and wash PPE
separately from other laundry.

ENGINEERING CONTROLS STATEMENTS When
handlers use closed systems, enclosed cabs, or
aircraft in a manner that meets the requirements
listed in the Worker Protection Standard (WPS) for
agricultural pesticides [40 CFR 170.240 (d)(4-6)], the
handier PPE requirements may be reduced or
modified as specified in the WPS.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Users must:
* Wash hands before eating, drinking, chewing gum,
using tobacco or using the toilet.
» Remove clothing immediately if pesticide gets inside.
Then wash thoroughly and put on clean clothing.
. Remove PPE immediately after handling this
product. Wash the outside of gloves before
removing.

DIRECTIONS FOR USE
It is a violation of Federal law to use this product
in a manner inconsistent with its labeling. A
copy of this label must be in the possession of
the user at the time the p  uct is applied.

READ THIS LABEL: Read the entire label and follow
alluse ¢ __ions and _. _c__tions.

MIXING INSTRUCTIONS: To prepare the application
mixture, add a portion of the required amount of
water to the spray tank, begin agitation, and add the
Nuprid. Complete filling tank with the balance of
water needed. Be sure to maintain agitation during
both mixing and application. Do NOT formulate this
product into other end-use products.

APPLICATION INSTRUCTIONS

To test efficacy to burrowing shrimp, transport,
dissipation, and non-target effects in Willapa Bay and
Grays Harbor, apply at a maximum rate of 0.5 Ib
a.i./ac using the following properly calibrated
application equipment:

. helicopters equipped with boom 3/4 as long
as rotor diameter equipped with Accu-flo™ or similar
large-orififced nozzles designed for precise
application.

. backpack sprayer equipped with 5' 11025 a.i.
noozle boom with a 11’ pattern at 55 psi and 15 to
20 gpa depending on ground type.

. dual 10’ or single 12' boom with 8002 nozzles
mounted on a semi- amphibious vehicle (Argo™) at
~ 20 gpa.

RESTRICTIONS:

. Do not harvest clams or oysters within one
year after treatment.

. All ground must be properly staked and
flagged to protect adjacent shellfish and water areas.
For aerial applications, the corners of each plot
marked for treatment shall be marked so the plot is
visible from an altitude of at least 500 ft.

. For aerial and ground-based topical
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applications and ground-based subsurface injection,
all applications must be on beds exposed at low tide.

. All applications must occur between May 1
and October
. A 200-foot buffer zone must be maintained

between the treatment area and the nearest shelifish
to be harvested when treatment is by aerial spray; a
50 foot buffer zone is required if treatment is by hand
spray.

. Do not apply aerially during the July 4 or other
holiday weekends

. During aerial applications, all public access
areas within one-quarter (%) mile and all public boat
launches within a one-and-a-half (12) mile radius of
any bed scheduled for treatment shall be posted.
Public access areas shall be posted at 500 foot
intervals at those access areas more than 500 feet
white material. Lettering shall be in bold black type
with the word “WARNING"” or “CAUTION" at least
one-inch high, and all other words at least
one-fourth (¥4) of an inch high. Signs will include a
map of the inlet that wide. Signs shall be a minimum
of 8% x 11 inches in size, and be made of a durable
weather-resistant, indicates the location of the
treated area and an extended buffer that extends
one-fourth (1/4) mile the area's perimeter and the
statement "Do Not Fish, Crab, or Clam within 1/4 mile
of area treated with experimental material, as
indicated by the circle on the map". Signs shall be
posted so they are secure from the normal effects of
weather and water currents, but cause no damage to
private or public property. Signs shall be posted at
least 2 days prior to treatment and shall remain for at
least 3 days after treatment.

SPRAY DRIFT MANAGEMENT

The interaction of many equipment and weather
related factors determine the potential for spray drift.
Wind speed al e time of application is not to exceed
10 mph to mir iize drift to adjacent shellfish and
water areas. Drift potential increases at wind
speeds of less 1an 3 mph (due to inversion potential)
or more than 10 mph. However, many factors,
including droplet size and canopy and equipment
specifications determine drift potential at any give
wind speed. Do not apply when winds are greater
than 10 mph or during temperature inversions.

Restrictions During Temperature Inversions
Because the potential for spray drift is high during
temperature inversions, do not make ground
applications during temperature inversions.
Temperature inversions restrict vertical air mixing,

which causes smali suspended droplets to remain
close to the ground and move laterally in a
concentrated cloud. Temperature inversions are
characterized by increasing temperature with altitude
and are common on nights with limited cloud cover
and light to no wind. They begin to form as the sun
sets and often continue into the morning. Their
presence can be indicated by ground fog; however if
fog is not present, inversions can also be identified by
the movement of smoke from a ground source.
Smoke that layers and moves laterally in a
concentrated cloud (under low wind conditions)
indicates an inversion, while smoke that moves
upward and rapidly dissipates indicates good vertical
mixing. The applicator is responsible for considering
all of these factors when making application
decisions.

Importance of Droplet Size

An important factor influencing drift is droplet size.
Small droplets (<150-200 microns) drift to a greater
extent than large droplets. Within typical equipment
specifications, applications are to be made to deliver
the largest droplet spectrum that provides sufficient
control and coverage. Formation of very small
droplets may be minimized by appropriate nozzle
selection.

Mixing and Loading Requirements

The use of a pronerly designed and maintained
containment pa ‘or mixing and loading of any
pesticide into application equipment is
recommended. If containment pad is not used,
maintain a minimum distance of 25 feet between
mixing and loading areas and potential surface to
groundwater conduits such as field sumps, uncased
well heads, sinkholes, or field drains.

STORAGE AND DISPOSAL

Do not contaminate water, food, or feed by storage or
disposal. Pesticide Storage: Store in a cool, dry place
and in such a manner as to prevent cross
contamination with other pesticides, fertilizers, food,
and feed. For containers smalier than 5 gallons:
Non-refillable container: Do not reuse or refill this
container. Triple rinse as follows: Empty the
remaining contents into application equipment or a
mix tank and drain for 10 seconds after the flow
begins to drip. Fill the container 1/4 full with water
and recap. Shake for 10 seconds. Pour rinsate into
application equipment or a mix tank or store rinsate
for later use or disposal. Drain for 10 seconds after
the flow begins to drip. Repeat this procedure two
more times. Then offer for recycling or
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WASHINGTON STATE
@ [JNIVERSITY Long Beach Research and Extension Unit

December 08, 2011

Jennifer Urbanski, Ph.D., Biologist
Insecticide-Rodenticide Branch, S7221
Rzgistration Division (7505P)

L.S. E ironmental Protection Agency
1200 Pennsylvania Ave. NW
Washington, DC 20460

Dear Dr. Urbanski:

Please find enclosed our request to renew our Federal EUP for the use of imidacloprid in
Willapa Bay WA in 2012. The package contains: 1) An appendix with project justification and
background, 2) Forms 8570 for Mallet & Nuprid, 3) Labels for Mallet & Nuprid, 4) Final
results om the 2010 season and preliminary results from the 2011 season, and 5) a new
research plan for 2012.

We are in receipt of EPA’s 08/11/11 comments on our Sampling and Analysis Plan entitled
"Keview of sampling an: rsis protocol for the use of imidacloprid on oyster beds under an
experimental use permit, DP Barcode: 391941, 391695; PC: 129099." The attached draft of our
research plan for 2012 addresses many of EPA’s comments. Our final Sampling and Analysis
Pian (SAP), which will be responsive to EPA’s comr-~~*s, will be s mitted to the Washington
State Department of Ecology for approval and EPA for review in the first quarter of 2012
Research conducted in 2012 will be pursuant to the approved SAP.

Do not hesitate to contact me if you have questions regarding the contents of this request.
Sinc

Z

Kim Patten, Extension Professor

WSU Long Beach Research and Extension Unit
2907 Pioneer Road, Long Beach WA 98631

W 360-642-2031 C 360-355-7864

2907 Pioneer Road, Long Beach, WA 98631
360-642-2031 ¢ Fax: 360-642-2037 « pattenk@coopext.cahe.wsu.edu

Cooperating agencies: Washington State University, U.S. Dlepartment of Agriculture, and Washington counties. Cooperative Extension programs and
employment are available to all without discrimination. Evidence of noncompliance may be reported through your 'ncal Cooperative Extension office.
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efficacy in tideflats that are silty or thickly vegetated, to obtain a more complete data set on the

¢cological impacts and persistence of imidacloprid under estuarine applications. Details on those
trials are set forth in the attached document entitled “2012 study plan for imidacloprid in Willapa
[3ay.” In this application we request an application window of May 1, 2012 to October 15, 2012.

Our applications of imidacloprid to limited acreage in Willapa Bay will not leach into ground
water, nor will they have any opportunity 1o enter drinking water reservoirs. Imidacloprid from
our treatments will quickly dissipate into tae hundreds of thousands of gallons of moving waters
within the estuary.

The Willapa Grays Harbor Oyster G _ vers Association (WGHOGA) submitted a . .registration
package to EPA earlier in 2011. WGHOGA is working with the [R-4 Project to submit a Section
% registration to the Agency in January of 2012. There est will be for 0.5 Ibs a.i./acre rate of
the 0.5% granular and the 2 pound flowable products.

Jl.abel

Restrictions on the proposed labels will include the application window (May 1- October 15),
huffer zones for aerial and ground applications, and notification signs that better describe the
niature and extent of the experimental trea....nts (seet  »w).

"During aerial applications, all puslic access areas within one-quarter (1/4) mile
and all public boat launches within quarter (1/4) mile radius of any bed scheduled
for treatment shall be posted. Public access areas shall be posted at 500 intervals
at those access areas more than 500 feet wide. Signs shall be a minimum of 8 /2 x
11 inches in size, and be made of a durable weather-resisi t, white material.
Lettering shall be in bold black type with the word "WARNING" or "CAUTION"
at least one-fourth (1/4) of an inch high. Signs shall also include a map of the inlet
that shows the treated area within & circle with a radius that extends 1/4 mile from
the area's perimeter and the staternent "Do Not Fish, Crab, or Clam within 1/4
mile of area treated with experimental material, as indi~~*~d by the circle on the
map.’ Signs shall be posted so they are secure from the normal effects of weather

| water currents, but cause no damage to private property. Signs shall be posted
at least 2 days rior to treatment and shall remain for at least 3 days after
treatment."

Acreage and amount

These trials will require a maximum of 45 1b a.i. of imidacloprid to be applied to a total of 90
total acres in Willapa Bay or Grays Harbor (25 Ib a.i. of Nuprid 2F to 50 ac and 20 b a.i. of
Mallet 0.5G to 40 ac). However, depending on plot availability, the density and distribution of
burrowing shrimp in 2012, and the treatment schedule for the conventional carbaryl-based
management program for burrowing shrimp, the actual treated acreage could be considerably
lower. The requested acreage is needed to complete the studies required for imidacloprid
rzgistration and permitting in the fifth of a multi-year experimental program. Amounts were
derived according to an experimental design that strives for suitable replication but is constrained
by limited space, time, and considerations for potential non-target impact. Our most common
rlot size (5 ac) tend to the low size of most commercial beds (10 ac) but are still large enough to
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include some variation in burrowing shrimp density, substrate, vegetation, bed elevation, and
drainage pattern that accompany commercial shellfish beds and impact efficacy.

Duration
'‘We request that a federal experimental use permit for imidacloprid on Washington State shellfish

grounds be granted for one year. The application window requested is between May 1, 2012 and
October 15, 20127

Disposition of unused material

Almost all imidacloprid will be used during experimental application, as the amount of material
applied will be precisely measured and applied using calibrated equipment. Unused material will
be stored temporarily in an EPA and OSHA compliant pesticide storage unit located at the
‘Washington State University Research and Extension Unit in Long Beach, WA. Unused material
will ultimately be disposed through the W ashington Department of Agriculture’s Pesticide
Disposal Program.

The attachments and forms herein comprise the Application for an Experimental Use Permit to
Ship and Use a Pesticide for Experimental Purposes Only (8570-17) with respect to imidacloprid
10 manage burrowing shrimp on Willapa Bay / Grays Harbor shellfish beds. The permit will
allow us to continue tests of efficacy and rion-target impact at a scale that more closely
approximates commercial applications. Tkese and subsequent tests will allow imidacloprid to
advance toward registration and state permitting.

A) Additional information. Chemical and Physical properties (see 2010 EUP application)
B) Proposed label (see attached documents)

) Toxicity Data and Summary (see 2010 EUP application)

D) Residue Data ( see 2010 EUP application)

I£) Effectiveness Data (see 2010 EUP application and attached 2011 progress report)

F) Petition for Temporary Tolerance (see 2010 EUP application)

{3) Proposed Experimental Program (see attached 2011 imidacloprid report)
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Materlato be added to an e-Jacket/Jacket

Reg.No. ® 1 “\4-TW®-1 Decision #

Description:

QA w V\A\N\(‘vﬁ -~ \\\ \PA e @}\P\AL 1\ ; \C'\kgh\

\\(‘\)\k\()v\

1. Placement within the e-Jacket/jacket:
£ Default: (chronological, top = newest)
[1 File Location: (eg. “before page 45 in .pdf’)

%/Ei” Send to wata Extraction contractors this material:
(Q -Newly stamped accepted label
1 Notification
LI New CSF
[1 Other:

3. Attach this coversheet to the top of the material or jacket. It must be well
organized and clipped together, NOT STAPLED. Then give the material with
this coversheet to staff in the Information Ser‘ic=ee Center (Room S-4900).

Reviewer: Joanne Edwards Division: RD
Phone: 305-6736 Date: \\\\\\\

Created October 6, 2009
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460-0001

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

Dr. Kim Patten

Washington State University
Long Beach Research and Unit
2907 Pioneer Road

Long Beach, WA 98631

Subject: Amended Experimental Use Permit to Allow Use in 2011
Experimental Use Permit No. 86414-EUP-1
Effe ve Dates: Amended from “May 1, 2010 to October 31, 2010 to
“April 15, 2011 to December 15, 20117
Quantity Authorized: Amended from “100 pounds of active ingredient” to
“120 pounds of active ingredient”
Your Application Dated December 13, 2010
Dear Dr. Patten;
There is no objection to the amended experimental use permit to allow use in
2011 under the terms listed above. A stamped copy of the label is enclosed for your
records. This labeling must be used for all shipments of this product under the subject

EUP. If you have questions, contact Joanne Edwards at (703) 305-6736 or by email

é

Sincerely yours,

AN

-

ohn Hebert, Product Manager 1
Insecticide-Rodenticide Branch
Registration Division (7504P)
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NUPRID 2F
FOR EXPERIMENTAL USE ONLY

Experimental Use Permit Number: 86414-_UP-1

NOT FOR SALE TO ANY PERSON OTHER THAN A PARTICIPANT IN
THE EXPERIMENTAL USE PROGRAM

Permittee:
Kim Patten, Extension Specialist, Professor
Washington State University Long Beach Research and Unit

2907 Pioneer Road
Lona Beach WA 98631

ACTIVE INGREDIENT:

Imidacloprid: 1-[(6-Chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine . .. .. ..................... 21.4%
OTHER INGREDIENT S: . .. oL e e e e e e et e e 78.6%
T T AL . .ottt e e e e e e 100.0%

Contains 2 pounds of imidacloprid per galion.

KEEP OUT OF REACH OF CHILDREN
CAUTION - CAUCION

Si usted no entiende | stiqueta, busque a algi*i~1 ~~-a que se la explique a usted en detaile.
(If you do not understand the label, fina someone to explain it to you in detail.)

ACCEPTED

EPA Permit No. 86414-EUP-1
For shipment ang use of product 1., axperimental

Purposes under the Provision of the Federal Insecticide

Fungicids, ang i i
comments, Rodentiide Act, subject to attached

Permitho. _ S (Y \-TuP-

\

Iss {anuvas
vedon — mv—(‘—g‘ .QO\O aa)

(@) ~ )
A mMeuYed m‘\\bomwu‘:) \\,30‘\
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Re: 2011 FEUP Application
Steven R. Booth

to:

Joanne Edwards

01/04/2011 11:29 AM
Show Details

Joanne,

| realized | forgot to shift signage from "aerial applications” to "all applicatiions”.

The attached labels make that change.

Steve
— Y g Yo P oy - R Ao
Fr
To
selll- i luay, uallualy VW, 44Vl U.ST 1 av

Subject: Re: 2011 FEUP Application
I just looked at the EC label, and noted the following errors:

1. see your spacing problems on Ist page of label.
I12. abel needs to read April 15 (not 1)

also, I think you need to say something like-

joanne

To: Joanne Edwards/DC/USEPA/US@EPA

From: "Steven R. Booth" <boothswa@comcast.net>
Date: 01/03/2011 11:31AM

Subject: Re: 2011 FEUP Application

Hi Joanne,

{appy New Year to you too.

not on last year's granular label, but | see that it was.

file://C:\Documents and Settings\jedwarO4\Local Settings\Temp\notesFCBCEE\~web0363....

Page 1 of 6

with the exception of subsurface injections from a floating platform, all aerial and ground
applications must be applied to beds exposed at low tide (or somethinglike that). (both labels)

The EC label also just says "During aerial application do not fish or crab within 1/4th mile of the
treated area. I think you need to have this for all applications., Something we missed?

The assumption (not proven yet) that the granular will not travel as far. Ground applications are also more
precise. Also smaller, especially for these experimental trials. | had thought that the posting requirement was

143
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Re: eupl

Steven R. Booth

to:

Joanne Edwards
01/11/2011 06:41 PM
Show Details

History: ' 1is message has been forwarded.

Thanks Joanne
——— MrinimAal AMAan~n~AmA
Fr
Tao

Seii 1 ucouuy, vaiu i evi s v

Subject: Re: eup1

Steve- Email me a pdf of the revised application forms. I haven't sent the jackets for imaging
yet, I just need to redo the letters and have John resign. Ithinki ok. Joanne

To: Joanne

From: "Ste

Date: 01/1;[ LVLL UJ. LT

Subject: Re: eupl

Thanks for checking Joanne,

Forla year, | have 40 Ib ai authorized for the 0.5G and 100 Ib ai authorized for the 2F.

For this year, we requested 30 Ib ai for the 0.5G and 180 Ib ai for the 2F (Dec 13 submission), so we can

So my request is:

For Exnerimental Use Permit No. 86414-EUP-1 (submitted Dec 13, 2010 and authorized Jan 11, 2011), we
reques o amend the amount authorized from 90 Ib acitive ingredient to 120 Ib active ingredient.

Thanks again for all your help on this Joanne.

Steve

T¢
S‘FIII- IUUGUU’, Uulluul’ 11y &=/} 11 a\JEe UVl

Subject: RE: eup1

145

treat 60 ac with the 0.5G at 0.5 Ib ai/ac and 90 ac with the 2F at 2Ib ai/ac, but we can live with 60 ac of the 2F.

file://C:\Documents and Settings\jedwarO4\Local Settings\Temp\notesFCBCEE\~web3052... 1/13/2011



' ‘ Page 2 of 3

o I don't think so. This is an EUP, for testing efficacy purposes only. But I can check with
ohn. Email the amounts you want to increase from (from XX to XX). I'll check with John
OMOrrow.

Fu\.\_. VA AL Ak WAV 1S

ubject: RE: eupl

fan it be amended to the higher amount?

----- Original Message-----
From: Edwards.Joanne@epamail.epa.gov

Sent: Tuesday, January 11, 2011 9:43 AM
To: Steven R. Booth
Subject: RE: eupl

Steve- Look at your. original submission. That's where I got the
pmounts from. W e are authorizing about what you asked for last year.
This is an experimental use permit.

Joanne Edwards
F.PA/OPPTS/OPP/RD/IRB
(703) 305-6736
pdwards . joanne@epa.gov

From: "Steven R. Booth" <boothswa@comcast.net>
To: Joanne Edwards/DC/USEPA/US@EPA
Date: 01/11/2011 12:36 PM
Subject: RE: eupl
Joanne,

146
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‘ ‘ Page 3 of 3

I thought we asked for 90 ac of the 2F and maybe 50 ac of the 0.5G, but
I am

not sure if I have the final 1850-17 forms on this computer. The last
date

I have on this computer is Dec 17 where I asked for 180 1lb ai for the 2F
which would go to 90 ac.

————— Original Message-----

Tram. RAuwarde . TAnanna@enamail ona rnauv T

Sent: Tuesday, January 11, 2011 8:12 AM
To: Steven R. Booth
Subject: Fw: eupl

the other one

Joanne Edwards

EPA/OPPTS/OPP/RD, 3B

(703) 305-6736

edwards. joanne@epa.gov

————— Forwarded by Joanne Edwards/DC/USEPA/US on 01, ./2011 11:11 aM

From: cts/cts/QP/USEPA/USEEPA

To: Joanne Edwards/DC/USEPA/US@EPA
Date: 01/11/2011 10:43 AM

Subject: eupl

Please open the attached document. This document was digitally sent to
you

using an HP Digital Sending device. (See attached file:

[Untitled] .pdf)

147
file://C:\Documents and Settings\jedwarO4\Local Settings\Temp\notesFCBCEE\~web3052... 1/13/2011



. . Page 2 of 6

Do you want me to put it back on?

Steve

Fr
To

L=

Subject: RE: 2011 FEUP Application

Hi Steve Happy New Year. back to work. Going through all mails. Looked over
yourevised application.

You redid the language on notification signs. Raised a question. During aerial application do
~ot fish or crab within 1/4th mile of the treated area. Shouldn't you also have this for ground
_pplications too?

joanne

To: Joanne Edwards/DC/USEPA/US@EPA, John Hebert/DC/USEPA/US@EPA
From: "Steven R. Booth" <boothswa@comcast.net>

Date: 12/17/2010 02:31PM

Cc "Kim Patten" <pattenk@wsu.edu>

St ject: RE: 2011 FEUP Application
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rom: Edwards.]Joanne@epamail.epa.gov [mailto:Edwards.Joanne@epamail.epa.gov]
nt: Thursday, December 16, 2010 12:07 PM

0: Steven R. Booth; Hebert.John@epamail.epa.gov

ubject: RE: 2011 FEUP Application

John needs to weigh in on this, but I see no reason why we can't just "re-extend"..

'hen the only thing you would need to do is to resubmit the labels (to like just like what
we've already approved) and redo the application form.

do have a pre-registration package, and did route it for review to EFED. I guess Alan S. will
request a meeting early next year. loanne

fo: Joanne Edwards/DC/USEPA/US@EPA, John Hebert/DC/USEPA/US@EPA
Erom: "Steven R. Booth" <boothswa@comcast.net>
ate: 12/16/2010 02:38PM
Cc: "'Kim Patten' <pattenk@wsu.edu>
Subject: RE: 2011 FEUP Application

'hanks Joanne,
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I will take care of these items.

However, I can comment on a couple of them now.

I thought this was a "new" application because we have been running on
annual EUPs, but I just checked last year's submittal and that was indeed an

"extension".

I worked off the labels for our draft proposed labels for final registered
product (Protector), but will go back to last year's labels for the EUP.

In the restrictions sections, we did want to expand the treatment window a
bit more than last year's permitted window and erhaps decrease the buffers
to main channels a bit, but the latter is not _.itical.

Thank you for your quick response,

Steve

————— Original Message-----

From: Edwards.Joanne@epamail.epa.gov

Sent: Thursday, December 16, 2010 9:35 AM

To: Steven R. Booth; Hebert.John@epamail.epa.gov

Cc: Steven R. Booth; Kim Patten

Subject: Re: 2011 FEUP Application

Hi Steve- I printed out what you submitted and looked over. It needs
to come in through normal channels in order to be processed.

I have the following comments:

shouldn't this be an extension (see box 1 on the application form)

What exactly are you doing different? The labels you submitted are

missing information (First AID etc.) You need to take the labels we
approved last year and resubmit them, Two copies, ¢ : which is
highlighted in the areas that you have changed. Y¢ shouldn't be

ch: j3ing anything in the RESTRICTIONS. And under directions for use,
you need the language "To test for efficacy..."

Your application (8570-17) makes no sense. Box number 9 just talks
about shipping of material.. This box must have the dates of use.
This is an EUP, not a federal registration.

For the liquid product, you have almost doubled the amount of material
to be used. But the acreage remains at 90. This makes no sense. The
application rate and acrea amount have to add up in the math. This is an
experimental use, not a federal registration, so there are limits to
what you can apply

You also need to redo pg 45 of your application, where you talk about

PETITION FOR TEMPORARY TOLERANCE. The oysters can't be eaten. This is
experimental use only.

Joanne Edwards
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish
ATTACHMENT 1 - Explanation and Justification

Two indigenous species of burrowing shrimp severely impact both the mudflat community and
oyster production in Willapa Bay and Grays Harbor, WA. Both ghost shrimp (Neotrypaea
californiensis) and mud shrimp (Upogebia pugettensis) reside in burrows beneath the mudflat
surface, where they at  gate habitat from other benthic organisms and severely disrupt the
structure of the mudflat substrate by bioturbation, causing cultured and native bivalves to sink
and die. Although indigenous, both species, but particularly ghost shrimp, have greatly
increased in density and distribution in the last 60 years, likely due to a combination of factors
including loss of seasc 1 freshwater influx since the damming of the Columbia River and a
decrease in key predators due to over-fishing.

Since the 1960s, applications of carbaryl (Sevin® 80SP, Bayer Corp.) on selected an« zgally
limited acreage of commercial oyster beds, have effectively suppressed burrowing shrimp. A
single application usually sufficed through multiple years of oyster development. A suite of best
management practices, such as seasonal placement of carbaryl to avoid migratory salmon and
pre-season monitoring of target beds, ensured that the estuarine ecosystem was not significantly
affected. However, the potential impact of many conventional (i.e., organophosphate and
carbamate) pesticides has been questioned by a variety of groups. This was most recently
demonstrated by the National Marine Fisheries Biological Opinion regarding the impact of three
carbamate pesticides ¢ Pacific Endangered Salmon.

Without the ability to manage burrowing shrimp, a significant portion of the local shellfish
industry would no longer be economically viable. In 1990, oyster aquaculture accounted for one
of every twelve jobs in Pacific County. Since then, the decline in marine fisheries has made the
local economy even more dependent on shellfish production. As demonstrated elsewhere, the
collapse of agricultural and other resource-based industries often leads to increased private
development and pollution. '

Efforts by the Willapa Bay / Grays Harbor Oyster Growers Association (WGHOGA) to develop
an IPM program have been ongoing since the inception of the carbaryl-based program, but were
formalized in 2001 when a memorandum of agreement was signed with several organizations
and state agencies to develop an IPM program. Investigations of alternatives to carbaryl
currently involves dozens of scientists, extension agents, and grower-collaborators who focus on
biological, mechanical, and chemical controls, as well as a better understanding of burrowing
shri ) ecology. Some biological control options show potential fo1 nplementation in the
future, but will require 1wch more research. Some reduced risk compounds partially suppress
burrowing shrimp populations, but densities remain above farmable levels. At thi; ioint, we
have identified only a 1gle alternative tactic, imidacloprid, that has sufficient efficacy,
environmental compatibility, and potential for registration to control burrowing shrimp and
allow shellfish farming to continue in Southwest Washington beyond 2012.

Although preliminary very small plot trials of imidacloprid (Admire 2EC @ 0.5 1b a.i./ac)
showed efficacy comparable to carbaryl (Sevin WP or SP @ 10 Ib a.i./ac), the results of large
scale trials in 2008 were disappointing (see Effectiveness Data, Figure 14, Attachment 2). An
application of granular imidacloprid (Mallet 0.5G), applied at 0.5 1b a.i./ac to a 9 ac plot in 2009
also showed limited el :acy. Results of small plot trials of both materials in 2009 and in early

Page |
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

for ground applications, respectively.

These attachments, experimental labels (Nuprid 2F and Mallet 0.5G) and forms (8570-17) |
con rise the Application for an Experimental Use Permit to Ship and Use a Pesticide for |
Experimental Purposes Only with respect to imidacloprid to manage burrowing shrimp on

Willapa Bay / Grays Harbor shellfish beds. The permit will allow us to continue tests of efficacy

and non-target impact at a scale that more closely approximates commercial applications. These

and subsequent tests will allow imidacloprid to advance toward registration and state permitting.

' "During aerial applications, all public access areas within one-quarter (1/4) mile and all public boat
launches within quarter (1/4) mile radius of any bed scheduled for treatment shall be posted. Public access areas
shall be posted at 500 intervals at those access areas more than 500 feet wide. Signs shall be a minimum of 8 Y2 x 11
inches in size, and be made of a durable weather-resistant, white material. Lettering shall be in bold black type with
the word "WARNING" or "CAUTION" at least one-fourth (1/4) of an inch high. Signs will include a map of the
inlet that indicates the location of the treated area and an extended buffer that extends one-fourth (1/4) mile the area's
perimeter and the statement "Do Not Fish, Crab, or Clam within 1/4 mile of area treated with experimental material,
as indicated by the circle on the map". Signs shall be posted so they are secure from the normal effects of weather
and water currents, but cause no damage to private property. Signs shall be sted at least 2 days prior to treatment
and shall remain for at least 3 days after treatment."”

Page 3

159



Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish
ATTACHMENT 2

A) Chemical and Physical Properties

1y

2)
3)
4)
5)
6)
7)
8)

9)

Chemical names: 1-(6-chloro-3-pyridylmethyl)-N-nitroimidazolidin-2-ylideneamine,
1-[(6-chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine.

Molecular formula: C4 H,, C1 N, O,

Tradename: Imida E-AG 2 F (EPA Reg. No. 81959-22)

Formulation (2 1bs active ingredient per gallon) of imidacloprid

CAS Number: 13826-41-3

Molecular Weight: 255.7

Water Solubility: 0.51 g/1 (200° C)

Solubility in Other Solvents: @ 20° C

a) dichloromethane - 50.0 - 100.0 g/l

b) isopropanol - 1.0-2.0 g/l

¢) toluene - 0.5-1.0 g/l

d) n-hexane - <0.1 g/l

e) fat-0.061 g/100g

Melting Point: 136.4-143.8° C., 143.8° C (crystal form 1) 136.4° C (crystal form 2)

10) Vapor Pressure: 0.2 uPa (20° C) (1.5%10° mmHg)
11) Partition Coefficient: 0.57 (22° C). (Kidd, H. and James, D. R., Eds. The Agrochemicals

Handbook, Third Edition. Royal Society of Chemistry Information Services, Cambridge, UK,
1991 (As Updated).10-2)

12) Adsorption Coefficient:

a) imaloworg ccarbon silt loam (0.9% OC), K = 2.4 mL/g (Oi, M. 1999. Time-dependent
sorption of imidacloprid in two different soils. J. Agric. Food Chem. 47: 327-332.13).
b) see Table 1. (Felsot and Rupert, "™

B) Proposed Label
See separate documents

Page 4
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Washington State University

Application for EUP for Inr

9) Toxicity to Aquatic Organisms

a) Fish

(1) Dose-response
(a) bluegill (fresh): static 96-hr acute LC,;, >105 mg a.i/L (Bowman and Bucksath 1990a)
(b) rainbow trout (fresh), chinook smolts (salt), sheepshead minnow (salt) (Table 2)
(c) chinook smolts (Figure 1)
(d) “Using the standard classification scheme pronosed by U.S. EPA/EFED (2001),

imidacloprid would be classified as practica

nontoxic to fish.”

(Anatra-Cordone and Durkin, 2005. Section 4.1.3.1,p 412)

t, C. Grue, unpublished dat- *0™)

e N m e mm e e —

oo —_Jurxin 2005, Appenaix >, except 10r

icloprid Aquatic Use on Shellfish

TO h: 50, 100, and 220 mg a.i./L for
nominal of 46, 96 and 202 mg a.i./L;
T96 h: 50, 100, and 220 mg a.i./L

Species Exposure Effects Reference
FRESHWATER Acute Toxicity:
Rainbow Trout Static 96-hour acute toxicity study 48-hr EC,, = 85 mg/L, Young and
(Ochorhynchus mykiss) with technical grade NTN 33893 95% CI=71-113 mg/L Hicks
mean length 5.3 cm, (95.3% a.i). 48-hr NOAEC (immobility) 1990
mean weight 1.3 g, Nominal concentrations of =42 mg/L MRID
10 per concentration 0, 50, 89, 158, 281, 500 mg a.i./L, Mobility was the endpoint of 42055317

with measured greater than assessment
80% of nominal values

Rainbow Trout f Static 96-hour acute toxicity study 96-hr LC.;= 170 mg/L, Grue and
(Ochorhynchus mykiss) with Admire 2F (21.4% a.i.) 95% ( =159-181 mg/L Frew
mean weight 0.3 g, Nominal concentrations of 96-hr NOAEC (lethargy) unpublished
1t er replicate 0, 15, 22, 32, 46, 66, 96 , 139, 202 =22 mga.i/L (14% at 96 hr) data
3 ..plicates per concentration mg a.i./L
Rainbow Trout t Static 96-hour acute toxicity study 96-hr LC,, = 163 mg/L, Grue and
(Ochorhynchus mykiss) with Admire 2F (21.4% a.i.) 95% C1=148 - 177 mg/L Frew
mean weight 23 g, Nominal concentrations of 96-hr M AEC (lethargy) unpublished
7 per replicate 0, 75,107, 151, 215, 305 mg a.i./L =<,_.mgai/L data
3 replicates per concentration
White sturgeon 1 Static 96-hour acute toxicity study 96-hr LC =124 mg/L, Grue and
(Acipenser transmontanus) with Nuprid 2F (21.4% a.i.) 95% C :93-170 mg/L Frew
juvenile, Nominal concentrations of 0, 46, 66,  96-hr NOAEC (lethargy) unpublished
mean weight 28 g 96, 139, 202, 294 mg a.i./L =66 mga.i./L data
5 per concentration measured concentrations at: (Figure 1)

FRESHWATER Chronic Toxicity:

Rainbow Trout 98-Day flow-through early life stage  original conclusions: Cohle and
(Ochorhynchus mykiss), test with technical grade NTN 33893 NOAEC =9.8 mg/L Bucksath
newly fertilized eggs at nominal concentrations of 0, 1.3, LOAEC =19 mg/L 1991

<4 hours old, 2.5,5.0, 10 and 20 mg/L equivalent (statistically significant MRID

4 replicates of 35 eggs each to mean measured concentrations of  reduction in length at 36 and 42055320

0,1.2,2.3,49,9.8 and 19 mg/L 60 days post-hatch, and body
weight at 60 days posthatch).

No statistically significant
biologically important effects
on egg viability, hatch,
survival or behavioral
variables were observed.

MATC (maximum acceptable
toxicant concentration) = 14
mg/L (geometric mean of
NOAEC and LOAEC)

per concentration, plus an
additional 50 eggs per each of
the 4 control replicates (egg
viability determination)

Page 6
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Washington State University

Application for EUP for Imidacloprid Aquatic Use on Shellfish

1992 re-evaluation: Gagliano
Day 36 growth was most 1992
sensitive endpoint. Based on MRID
reevaluation of this endpoint: 42466501
NOAEC=1.2mga.i/L
LOAEC=23mga.i./L
MATC=""mga.i/L
S: TWATER Acute Toxicity:
Sheepshead Minnow Static 96-hour acute toxicity test of 96-hou C,;=161 mga.i/L, Ward
(Cyprinodon variegatus), technical grade NTN 33893 95% (=105 - infinity, 1990a
young adult, (96.2% a.i.). NOAEC = 58.2 mg a.i./L. on the MRID
mean length 29 mm, Control, solvent control, 22.4, 35.2, basis of mortality and signs 42055318
mean weight 0.77 g, 58.2, 105 and 195 mg/L mean (lethargy, dark coloration) at
10 per concentration measured concentrations higher concentrations.
She , 1ead Minnow Static 96-hour acute toxicity test of 96-hr L 31 mg/L, Frew,
(Cyprinodon variegatus), Imida EAG2F (21.4% a.i.) 95% ( 1-70 mg/L Grue and
4-day old, Nominal concentrations of 96-hr NOAEC (lethargy) Curran,
10 per replicate, 0, 10, 20, 40, 80, 160 mg a.i./L, mean =40 mga.i./L 2007
4 -=~licates per concentration measured concentrations to unpublished
2¢  static renewal verify serial dilutions: data
10, 78, and 150 mg a.i./L
Sheepshead Minnow 32-day early life stage toxicity test No adverse effects on survival  Curran,
(Cyprinodon variegatus), (USEPA OPPTS 850.1400) of or growth at any concentration Frew and
fertilized eggs, Imida E AG 2F (21.4% a.i.). tested. Grue
15 per replicate, Nominal concentrations of NOAEC = 10 mg a.i./L 2008
4 replicates per concentration 0, 0.625,1.25,2.5, 5, and 10 mg a.i./L un ut;lished
> 80% hatch mean measured concentrations to P
verify serial dilutions: report,
0.59,2.3,9.5 mg a.i/L. Nautilus
Environ-
mental
Chinook Salmon Static 96-hour acute toxicity study 96 LCs,= 109 mg/L Grue and
(Ochorhynchus tshawisha) with Imida 2F (21.4% a.i.) (figure 2), Frew
mean weight 7 g, Nominal concentrations of 95% CI=102 - 118 mg/L unpublished
10 per replicate 0, 46, 66, 96, 139, 202, 294 mg 96-hr NOAEC (lethargy) data
3 replicates per concentration a.i./L =66 mga.i/L
(Figure 2)

ju:eniles exposed to Nuprid 2F in freshwater for 96 hr.
LC,,=124 mga.i/L,CI=93-170 mga.i/L. C. Grue

unpublished data

unpublished data

Page 7

ex;osed to Imida 2F in seawater for 96 hr. LCs = 109
mga.i/L,CI=102 - 118 mga.i/L. C. Grue,
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Hyalella azteca 96-hour static acute toxicity of 96-hour L ,0: 51.8 mga.i/L, Rooney
(amphipod crustacean), NTN 33823 metabolite at mean  95% CI=44.0 - 60.9 mg a.i./L and
14 - 21 days old, measured concentrations of 0,  96-hour EC50 (immobilization): Bowers
2 replicates per 5.6,11.0,22.1,43.8 and 86.8 29.0 mg a.i./L, 1996
concentration, mg/L 95% CI1=24.7-34.0 mg a.i./L MRID
10 organisms per replicate 96-hour NOAEC (mortality): 43946601
22.1 mg a.i./L
Hyalella azteca 96-hour static acute toxicity of NTN  96-hour LC50: > 94.83 mg a.i/L, Dobbs and
‘amphipod crustacean), 33519 urea metabolite at nominal  96-hour EC50 (immobilization): Frank
- 21 days old, (measured) concentrations of 0, >94.83 mg a.i/L, 1996a
2 replicates per 6.25(5.81),12.5 (11.80), 25 96-hour NOAEC: MRID
concentration, (23.46), 50 (46.80), and 100 94.83 mg a.i./L 43946603
10 organisms per replicate  (94.83) mg a.i/L
FRESHWATER Chronic Toxicity:
Water flea Chronic static renewal toxicity 21-day EC. (imobilization): Young and
(Daphnia magna), study of technical grade NTN >7.3 mg/L Blake
4 replicate jars per 33893. Control, solvent control, MATC =2.5mg/L (1.8-3.6mg/L) 1990
concentration, 0.46, 0.86, 1.8, 3.6, and 7.3 NOAEC = 1.8 mg/L MRID
6 1* instar daphnids per jar mg/L LOAEC =3.6 mg/L 42055321
3.6 and 7.3 mg/L:
Significantly reduced adult daphnid
length in comparison with pooled
controls
7.3 mg/L:
Significantly reduced survival,
significantly reduced mean
young/adult reproduction days in
comparison with pooled controls. No
effects on time to first brood at any
""""" ntration.
SALTWATER Acute Toxicity:
““temia sp., and Mosquito  Static 48-hr acute toxicity test. Artemia: Song et al
edes taeniorhynchus) Technical grade 48-hr LC50=361.23 mg/L, 1997;
3 trials, 4 replicates per imidacloprid (>95% purity) 95% C1=307.83 - 498.09 mg/L Song
concentration, 10 animals Mosquito: and Brown
each species per replicate 48-hr LC50=10.13 mg/L, 1998
95% C1=0.010-0.016 mg/L
Note: increasing salinity increased
sensitivity to imidacloprid
Mysid 96-hr flow-through acute toxicity  First test: Ward
(Mysidopsis bahia), tests of technical grade NTN 96-hr LC5S0=0 77 mga.i./L, 1990b
< 24 hours old, 33893 (96.2% a.i.). Mean 95% CI=0.0267 - 0.0464 mg a.i/L, MRID
10 per concentration. measured concentrations: NOAEC not determined. 42055319
1% test: control, solvent control, Second test:
0.032, 0.0584, 0.0937, 0.146 and 96-hr LC50 = 0.0341 mg a.i./L,
0.249 mg a.i./L 95% CI1=0.0229 - 0.0372 mg a.i./L,
2™ test: control, solvent control, NOAEC = 0.0133 mg a.i./L on the
0.00842, 0.0133, 0.0229, 0.0372 basis of mortality and loss of
and 0.0634 mg a.i./L equilibrium at higher doses.
Mysid 96-Hr flow-through acute toxicity 96-hr LC50 = 0.036 mg a.i./L, Lintott
(Mysidopsis bahia), test, NTN 33893 240 FS 95% CI=0.031-0.042 mg a.i./L 1992
< 24 hours old, Formulation, control, solvent NOAEC (mortality) = 0.021 mg a.i./LL MRID
2 replicates per control, 18 (21),29 (31), 49 42528301
concentration, 10 per (56), 82 (78), 136 (125) and 227
replicate (219) ug a.i./L nominal
(measured) concentrations
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

Percentages of both dead or tetanous juvenile crab (1 — 4" carapace width), caged and treated in the field
with granular imidacloprid (Mallet 0.5G) at 0.5 1b ai/ac were not significantly different from
percentages of affected crab similarly caged at a nearby untreated site (Figure 6). Results were similar
for two size classes of juvenile crabs treated with liquid imidacloprid (Nuprid 2F) (Figure 7).

Figure o rercentage reranous or

dead caged juvenile crab at 72 hr YOY (<1" cara id : : _
: pace width) and juvenile (2
3&5% f;::](;i 5“;;: ?i}zzt with Mallet 4" carapace width) crab at 72 hr after field
' ’ ’ treatment with Nuprid 2F at 2 Ib ai/ac.

ix) Benthic Infauna
(a) Booth unpublished data, 2007
Benthic infauna was sampled in small plot trials treated with imidacloprid (Admire 1.6F; 0.4 1b a.i./ac),
carbaryl (Sevin 80SP; 1 b a.i./ac) or left untreated using 5 cm internal diameter “clam gun” corers to a
depth of 15 cm. Six replicate cores were collected per plot, immediately seived through 0.5 mm mesh,
and fixed for 2 — 3 weeks in a buffered formalin solution and then transferred to 75% alcohol.
Invertebrates were sorted from debris then identified, mostly to species by Eugene Ruff (annelids),
Tricia Towanda (Evergreen University), and molluscs (Pacific Shellfish Institute).
Absolute abundance of non-target invertebrates was
nificantly lower in plots treated (Figure 8).
Neither Species Richness nor Simpson’s Diversit
differed significantly among treatment plots at
both short and long post-treatment intervals.
(b) Booth unpublished data, 2008
Benthic infauna was sampled in association with larg
scale commercial trials in greater detail under
Section E (Effectiveness Data) described below.
Samples were taken both pre- and post-treatment
Methods were as above, except number of core
replicates varied from 6 — 12 among sample sites
dates. Samples were sub-sampled during sorting
(50% of each sample was discarded) due to the
extreme amount of detritus.
Sixty three taxa were sampled and identified: 32 to
species, 10 to genus, 3 to family, 10 to order, 4 tc
class, 2 to subphylum, and 2 to phylum (Table
14). Imidacloprid did not significantly decrease
the absolute abundan~e richness (number of
taxa), Simpson D W?r y, and Shannon Diversity imidacloprid (Admire 4.6F) on non-target benthic
at Bed A90, according to pre- and post-treatment jyvertebrates at two post-treatment intervals.
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Song MY; Brown JJ. 1998. Osmotic effects as a factor modifying insecticide toxicity on dedes and
Artemia. Ecotoxicol Environ Saf. 41(2):195-202.

U.S. Environmental Protection Agency. 1995. Imidacloprid; Pesticide Tolerance and Raw Agricultural
commodities. 40 CFR Part 180 Section 472,

Ward G. 1990a. NTN-33893 Technical: Acut “oxicity to Sheepshe.... ....nnow, Cyprinodon variegatus,
nder Static Test Conditions: Lab Project Number: J9008023E: 100354, Unpublished study prepared
by Toxikon Environmental Sciences. 36 p. MRID 42055318.

Ward S. 1990b. NTN-33893 Technical: Acute Toxicity to the Mysi.  fysidopsis bahia, Under
Flow-Through Test >nditions: Lab Pro- ject Number: J9008023B/F: 100355. Unpublished study
prepared by Toxikon Environmental Sciences. 46 p. MRID 42055319. 5-26

Ward G. 1991. NTN 33893 Technical: Chronic Toxicity to the Mysid, Mysidopsis bahia, Under
Flow-Through Test Conditions: Lab Project Number: J9008023G/H: 101347. Unpublished study
prepared by Toxikon Environmental Sciences. 87 p. MRID 42055327

Wheat J; Ward S. 1991. NTN 33893 Technical: Acute Effect on New Shell Growth of the Eastern Oyster,
Crassostrea virgin Lab Project Number: J9008023D: J9107005. Unpublished study prepared by
Toxikon Environmental Sciences. 54 p. MRID 42256305.

Young B; Blake G. 1990. 21-Day Chronic Static Renewal Toxicity of NTN 33893 to Daphnia magna: Lab
Project No: 38346: 100247. Unpublished study prepared by Analytical Bio-Chemistry Labs., Inc. 84 p.
MRID 42055321.

Young B; Hicks S. 1990. Acute Toxicity of NTN 33893 to Daphniam _ 1. Lab Project Number: 37862:
10245. Unpublished study prepared by Analytical BioChemistry Labs., Inc. 30 p. MRID 42055317.
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Research also include2d the potential of subsurface injection technologies. In 2004 — 2005, we assessed
nozzle and spikewheel injection of non-imidacloprid compounds from semi-amphibious vehicles at low
tide. In 2006, a 6' wide apparatus holding 4 spikewheels was mounted on a pontoon raft which was pushed
over plots with a boat. Imidacloprid was tested multiple times at various rates and locations using the
underwater spikewheel technology. Usually, efficacy of imidacloprid was greater (post treatment burrow
density was lower) at higher rates, but the response was not always linear. At a test area near Nahcotta,
wh  :substrates were primarily sandy, burrow densities were substantially, if not significantly, higher at
rates less than 0.2 Ib a.i./ac. This was especially true at longer post application intervals (e.g., 42 or 50
days after treatment) (Table 16, Trials 1, 2). Efficacy was not always greater in plots treated with
imidacloprid at rates greater than 0.2 Ib a.i./ac (Table 16, Trial 2: 2™ and 3" post application interval; Trial
5). Burrow density was also significantly lower in plots treated with 2.0 1b a.i./ac imidacloprid than in
plots treated with 3.0 Ib a.i./ac carbaryl (Table 16, Trial 1).

Results of a trial conducted on sandy/silty substrates were confounded somewhat by heavy growths of eel
grass (primarily invasive Zostera japonica, but also Z. marinera), which slowed tidal drainage, left
standing water on the bed, and

obscured burrow counts (Table

17).
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Other trials that feature application by spikewheel
lacked a comparison with a broadcast application
were conducted on bed vith a thin eelgrass cover
(Table 21). These trials demonstrated moderate to
poor reduction in burrow density, with generally
lower efficacies when applications were in August.

2) Large scale commercial trials, 2008
a) Methods
(1) Applications
Applications were made accordmg to a Federal Use |
by the EPA. Both cont =~ 2d Directions for Use and Restrictions that were sumlar to those in the 24C label
for use of the standard material, Sevin™, on oyster beds , do not harvest clams or oysters within one
ye after treatment, proper and visible flagging of beds, a 200-foot buffer zone must be maintained between
the treatment area and the nearest shellfish to be harvested when treatment is by aerial spray; a 50 foot
buffer zone is required if treatment is by hand spray, during aerial applications, all public access areas
within one-quarter ('4) mile and all public boat launches within a one-and-a-half (1'%2) mile radius of any bed
scheduled for treatment shall be posted). The experimental treatments were applied as similarly as possible
to those made for the conventional carbaryl-based program and required the collaboration of the commercial
ap :ator, Dan Foster, and the director of the carbaryl program, Dennis Tufts.

Experimental beds were proposed by grower collaborators and selected based on degree of shrimp
infestation, size, and proximity to untreated areas or beds treated with Sevin. A 20 ac bed located near the
mouth of the North River (A90) had been fallow for at 12 years, had a moderate to heavy shrimp
infestation and was isolated from other shellfish beds, so provided a good site to study both efficacy and
non-target impact to salmonids. A 10 ac bed near the mouth of the Cedar River (A40) was also used as a
site to assess both non-target impact and efficacy. A105 was located in between these sites and had the
additional advantage of being accessible from shore. Two smaller beds were lc  te¢ ~ he Stoney Point
growing area (B242 and B183). Two beds were also located in the Oysterville and Nahcotta growing areas
(E148 and E163, respectively) where substrate is sandier than the primarily silty substrate of the northern
and eastern areas of Willapa Bay. The original intent to match all beds with a nearby untreated area could
not always be met. All beds except A105 were inspected prior to application for burrow density, dominant
substrate type, amount . 1 kind of eelgrass cover, and other attributes (Table 22).

Table 22. Attributes of commercial oyster beds treated with imidacloprid in Willapa Bay, 2008,

BED SIZE LAST PLANT cL EEL ‘

COMPANY NAME (ac) STAGE® TRT* DATE® ELEV? SP° .I.f" SuUB? GRASS" LAT LONG
Nisbet Oyster A40 10.0 CedarR 2006 2008 03 GM S/H S/ heavyt 46.71417 -123.95542
Coast Seafood A105 10.0 CedarR 2002 2008 -05 M/G S/H M/I heavyt 46.72493 -123.93408
Taylor Shellfish A90 20.0 CedarR pre-95 none 05 GM S/H S/I patchyt 46.43240 -123.53940
Nisbet Oyster B242 6.0 CedarR 2005 2007 1.0 G S/H S/ nonet 4667035 -123.94487
Nisbet Oyster B183 4.0 CedarR 2005 2008 15 GM S/H M/ patchy t 46.65178 -123.95228

Northern E148 10.0 Sheldon %%-'03, %4-none 2008 10 GM S G/M/S 50%1% 4661520 -124.04040
Taylor Shellfish £163 10.0 Sheldon never 2008 0.5 G _SH S___patch 46.51 -124.01963
2 Helicopter staging are» * Year last treated, © Year and type of planting, ¢ Bed elevation, ° Species of shrimp
(G-ghost, M-mud, G M- st dominant, M G-mud dominant),” Cultural Type (S-seed, H-harvest, LL-long line, £
Substrate (M-Mud, S-Sand, I-Sllt G-gravel), " approximate density of either ()native (Zostera marina) or }
Japanese (Z. japonica) density, ’ Latitude (decimal degrees),’ Longitude (decimal degrees)
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

(3) Observations of impact to non-target macrofauna
Number of live, dead, or otherwise impaired but visible macrofaunay ‘¢ counted along transects at 5
shellfish beds following the applications. The area at each observatior oint was roughly 4 m? (2 m? to the
front right and left plus 2 m’® to the rear right and left. The entire bed could not be covered due to time
limitations, but the transects usually crossed the beds diagonally so observations were made at both low and
high ends and at both sides. The number of paces between observation points, and consequent total number
of observations, varied according to bed size and duration of the low tide. Three beds, two treated with
imidacloprid and one treated with carbaryl, were examined within 1 hr after application. An untreated area
near one of the imidacloprid-treated beds that was of similar bed elevation, substrate type, and vegetation
cover was also examined as a check. Five beds (2 treated with imidacloprid, 2 treated with carbaryl, and the
same untreated bed nei  >oring the imidacloprid-treated bed) were examined at 24 hrs after treatment.

(4) Water samples
Water was sampled for analysis of imidacloprid concentration directly on the bed of three beds and in the
adjacent channels of two beds. On-bed samples were taken by grab near the center of the bed, initially
when depth of the in-coming tide reached 6" and on subsequent high tides at mid-depth of the wa
column. In-channel gr samples were taken at both maximum low and high tides at mid-depth of the
water column. All samples were held on ice and extracted for imidacloprid analysis within 7 days by
Pacific Agricultural Laboratories, Portland, OR.

b) Results
(1) Burrowing shrimp

Burrow ¢ ___sity varied substantially at all aerially treated beds, both before and after treatment with
imidacloprid (Figure 14). In general, burrow density was significantly lower in beds after treatment with
imidacloprid, but levels were not low enough to allow oysters to survive. At the A90 site, burrow density
declined significantly from 13.9 at 14 days before treatment to 8.1 at 29 days after treatment (DAT) but
was high again 30 day: iter at 59 DAT. Burrow density also declined in the first 29 DAT, although not
significantly, in the nearby untreated area. Due to its drainage patterns and proximity to the North River
and a major channel, A90 had a much less regular surface than most other shellfish beds. Burrows on the
myriad of small hummocks had been exposed for longer and were much more visible than burrows under
water. At 58 DAT, mean burrow density on exposed ground was 12.1 compared to 8.9 on ground under "%
or re inches of water. At A40, number of burrows per m” apparently declined to an acceptable level
(4.4 burrows/m? at 29 DAT and 3.1 burrows/m? at 58 D. ), but heavy covers of native eelgrass and algae
complicated assessments and could have caused some burrows to be missed. The lack of an adequate
untreated control site near A40 also confounded interpretation of results. A similar scenario occurred at
B242: burrow density apparently declined significantly and to a potentially acceptable level after treatment
wit midacloprid, but heavy vegetation and the lack of a nearby unt~--ted area for comparison
confounded the experiment. At B183, burrow density declined in the ped treated with imidacloprid, but
also declined in a nearby untreated area in the first 29 DAT. However, the check at B183 was close
enough to the treated area that it could have been contaminated by off-site drift. Bed E148, treated with
the half rate of imidacl rid, initially showed a similar scenario as that a e A90 site: burrow density was
significantly lower at 30 DAT compared to 10 days before treatment, but was still not at an acceptable
level for planting. Burrow density was measured as lower at 63 DAT, but not all sections of the bed were
examined. A more thorough examination of the bed at 104 DAT gave a higher burrow density.
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The ground applications at E163 showed significant reductions in burrow

densities in plots treated using either Spikewheels or spray boom -
compared to both pretreatment levels and densities in an adjacent z pikewheel
untreated plot (Figure 17). 16 L L pray boom
~ | [ |e= untreated
~N |
(2) Impact to non-target macrofauna, primarily crab E‘E N b
No visibly affected fish were observed. Although a few dead nereid .2 212
polychaetes were observed at the A90 and the E163 beds, crabs g %'
{Dungeness, rock, and hermit) were observed as the primary animal 3t g
impacted by imidacloprid (Table 23). Affected crabs were not dead, but om
in a state of tetanus shock. They were either entirely exposed or only 5T a
partially buried and moved very sluggishly when disturbed. Legs and o E 4
mouthparts were extended and trembled. In comparison, more crab were -
affected on beds treated with carbaryl and all were dead. Almost all crab
were observed in lower areas of the bed or off-bed. 0
0 46 46 46

| Days After Treatment

Figure 17 Burrow density in large
plots treated with imidacloprid
using spikewheels or spray boom.

Table 23. Impact of imidacloprid (imid), carbaryl, or no treatment (untreated) on crab, as observed visually at | or
24 hours after treatment (HAT).

Number Crab

Bed Treatment Treatment HAT Transects Paces Between Observations
Normal Tetanus Dead

Date Observations
A90 imid July 2 1 3 1 Sov 0 0 0
A91  untreated 1 3 1 683 0 0 0
A40 imid July 2 1 4 5 146 0 0 0
E147  carbaryl July 7 1 5 1 500 0 0 3
A90 imid July 2 24 6 5 204 0 15 0
A9]  untreated 24 2 5 46 0 0 0
A imid July 2 24 4 5 79 0 6* 0
B183 imid July 2 24 2 5 65 2 3k 0
E163 imid July 2 24 7 1 700 0 1 0
A100 carbaryl July 7 24 4 10 69 3 0 10Q***
A79  ¢+-ryl July 7 24 3 20 60 0 0 PR Skl

* also 1V — 15 lethargic and attenuating crab submerged in drainage channel off lower end of bed.
**  also 4 — 8 lethargic and attenuating crab submerged in drainage channel off bed.

***  also ~ 100 dead crab in 3x5 m section of drainage channel off lower end of bed.

*+xx rapidly rising tide prevented off-bed observations.

3) Impact to non-target benthic infauna
Results are described above in Section C (Toxicity Data).

4) Water Samples
Concentrations of imidacloprid sampled over the beds dropped precipitously between 1 and 6 hours after
treatment (HAT) and were not detected afterward (Figure 18). Concentrations in the channels adjacent to
the beds were recovered from both sample sites at 6 and 24 HAT and at 49 and 74 HAT at one of the sites.
These timings were synchronized to the high tides.
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Figure 18. Concentrations of imidacloprid in water sampled (A immediately
over the bed, B) in adjacent channels after applications at ~6 a.m.July 2 and C)
tidal fluctuations during the same time at Toke Point near Beds A90 and A40.
N.D,, not detected (Method Reporting Limit = 0.02 ppb).

¢) Discussion
The general failure of the aerial applications of imidacloprid to suppress burrowing shrimp densities to
commercially acceptable levels was due to several factors. The water samples indicated that at least some
imidacloprid was transported off-bed during high tide, which likely contributed to generally poor or ed
efficacy against burrowing shrimp relative to carbaryl. Imidacloprid has a lower coefficient of adsorption than
carbaryl, so does not bind as tightly to sediments, especially silt, a major component of Willapa Bay tidelands.
In addition, most of the beds where efficacy was poor were blanketed with thick vegetation which likely
inhibited penetration of imidacloprid. Percent cover of native eclgrass (Zostera marina) averaged 67% on Bed
A40 and 47% on Bed B183 during pre-treatment assessment while average percent cover of Japanese eelgrass
(Z. japonica) was 37% on E163. Cover of eclgrass and sea lettuce (Ulva sp.)  :reased during late summer and
frequently exceeded 100% in many of the m* grids, which greatly confounded measurement of shrimp
burrows. At A90, the currents from the North River may have contributed to the already strong tidal currents
to wash imidacloprid from the bed before kill. Rising tides approach B183 from both east and west so
imidacloprid may not have been washed away as quickly there, resulting in relatively better efficacy. B183
had also been recently dredged so may have retained imidacloprid longer. Impact to non-target macro-fauna
was mostly limited to crab and apparently to a smaller portion of the on-bed population compared to carbaryl.
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In 9 small plot trials conducted throughout the season, both the granular and flowable formulations of
imidacloprid suppressed densities of shrimp burrows compared to an untreated check, but neither
formulation was consistently more effective than the other (Figure 19).

imidacloprid on burrowing shrimp n Y studies.

Levels of suppression were similarly inconsistent among four trials conducted on beds heavily infested
with Japanese eelgrass (Figure 20).

Another trial addressed : potential of 3 surfactants to improve efficacy of the flowable imidacloprid.
Burrow density was significantly lower in plots treated with the granular material at a rate of 0.5 Ib a.i. per
ac than in plots treated with the flowable at 2 Ibs a.i. per ac, even when surfactants were added to the latter
(Figure 21).

CIFUIT 4V LIICULLD UL V.J /0 Blalduial alu L1 1uwauic

imidacloprid on burrowing shrimp in 4 studies im‘i’dacloprid compared to granular imidacloprid and
conducted on ground infested with Japanese eelgrass. an untreated check.
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Efficacy was also compared between the Nahcotta and Bay Center areas. Burrow density was
substantially reduced compared to untreated sites in both areas, especially by the granular formulation
(Figure 22). The flowable, however, was more effective in Nahcotta.

Aside from one early-season trial, granular imidacloprid applied at 0.5 lbs a.i. per ac significantly reduced
densities of shrimp burrows compared to an untreated check, regardless of application date (Figure 23).

burrows treated with granular imidacl(;prid

Kigure ZZ LIIects of two study site 10cation on compared to an untreated check.
the efficacy of granular an.  owable formulations
of imidacloprid applied at three rates.

4) Large scale trial, 2009
In response to poor efficacy demonstrated in the 2008 large scale trials of flowable imidacloprid applied at
0.5 1b a.i. per ac, plans for the 2009 large scale trials included application of the flowable formulation at a
rate of 2.0 Ib a.i./ac. An application for Federal Experimental Use Permit was submitted to the EPA in
May 2009, but the Environmental Fates Division requested more time to review the application. In the
meantime, a granular formulation of imidacloprid had demonstrated good efficacy in small plot (0.02 ac)
trials. Discussions with the EPA lead to an exemption from a FEUP that allowed application of the
granular formulation to 10 ac at a rate of 0.5 1b a.i./ac. The exemption ultimately lead to applications to
three plots at two sites: 1) a 9 ac plot in the Cedar River area, 2) a 4 ac plot placed near to the 9 ac plot,
and 3) a ' ac plot at a site off the Bay Center Peninsula. Small plot trials were allowed under a
Washington State Experimental Use Permit and were included at both A43 and B313 to compare granular
and liquid formulations of imidacloprid.

a) Objectives
Assess the efficacy of granular imidacloprid against burrowing shrimp at a commercial scale plot
Compare the efficacies of granular imidacloprid at a different site with differing substrate
Compare efficacies of liquid imidacloprid in smaller plots
Assess the impact of imidacloprid at the commercial scale on non-target fish'
Measure the associated concentrations of imidacloprid in the water column and in sediments
Measure sediment grain size and total organic carbon a nother factor that could effect efficacy

! Studies of non-target impact to fishes are described elsewhere
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b) Methods

(1) Study Sites
A 9 ac plot located near the Cedar River Channel in No1
Willapa Bay (Figure 24) was treated with granular
imidacloprid at 0.5 1b a.i. per ac on July 21. Two additi
Y2 ac plots, one near the 9 ac plot on Bed A43 and anoth
Bed B313 north of Bay Center, were treated with granul
imidalcoprid at 0.5 1b a.i. per ac. Two more smaller plo
(<0.1 ac) at each location were treated with flowable
imidacloprid at 2.0 Ib a.i./ac.

The substrate on about 60% of the southern portion of the
bed was barren of vegeta n whereas the northern end w:
densely covered by the native eelgrass, Zostera marina.
During late July, the eelgrass trapped filamentous algae,
which continued to grow into mid-July but began to die i1
mid-August. Both the eelgrass and algal mats confounde
assessments of shrimp burrows somewhat (i.e., lowered
counts by 10 to 20%). Both ! ac plot on Bed A43 the %2
of Bed B313 were barren of vegetation. The shrimp
community on Bed A43 was comprised of ghost shrimp Figure 24 Location ot Y ac and % ac treatment
(Neotrypaea californiensis), the California ghost shrimp (V.  plots on Bed A43 in North Willapa Bay and 2 ac
gigas), and likely mud shrimp (Upogebia pugettensi) Cockles ©" Bed 313 off Bay Center.
were also present. The macro invertebrate community at Bed B313 was comprised entirely of ghost shrimp.
(2) Efficacy
At the 9 ac bed, burrows were counted inside m? grids pla 1 along transe  that crossed the large bed at 2
pre-treatment and 2 post-treatment intervals. At the ¥ ac p.ots, burrows were counted within a m? grid
placed within each of 16 4 m® grids within the plot. Additional counts were made at the 9 ac bed at 30
days after treatment inside 1 ft* rings, which were then excavated using clam guns. Seven double clam gun
cores (2 cores at the same spot) were taken within each ring and macro invertebrates were identified and
counted. Three rings were sampled within each of the areas with and without eelgrass.
(3) Imidacloprid concentrations in water
As in 2008, water was sampled both on-bed and in adjacent channels at ~2 - after treatment (depth of in-
coming tide was 6") and on the low and high tides for 3 days after treatme:  Duplicate samples were
taken at some sites and times. In 2009, water was sampled at 5 on-bec ~)cations.
(4) Imidacloprid concentrations in sediments
Sediments were sampled and analyzed for imidacloprid at 1) a single site v..hin the bed immediately
before treatment, 2) a single site within the bed and at three areas outside the bed at 1 day after treatment,
and 3) at 6 within-bed sites (3 in the southern half where no vegetation was present and 3 in the northern
end under thick blankets of eelgrass) and 5 sites outside the treated area. Sediments were sampled to a
depth of 10 cm using 5.1 cm internal diameter PVC corer. Three cores were combined and homogenized
to comprise a single replicate sample.
(5) Sediment grain size and total organic carbon (TOC)
Sediments for grain size and TOC analyses were sampled according to the same protocols as for
imidacloprid analysis. Grain size was measured at the WSU Longbeach Research Unit. TOC was
measured at Analytical Resources Inc., Tacoma, WA...

c) Results
(1) Efficacy
Average density of shrimp burrows in the 9 ac plot, treated with the granular formulation of imidacloprid at
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arate of 0.5 Ib a.i. per ac, were not significantly different among sample

Application for EUP for Imidacloprid Aquatic Use on Shellfish

tes (Figure 25). However,

samples along in-plot transects at 30 days after treatment showed that burrow density was lower in the north
part of the plot where eelgrass and thick natches of dead and dvine algae covered the substrate (Figure 26).
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Figure 25 Burrow density at
the 9 ac bed before and after
treatment with granular
imidacloprid @ 0.5 Ib a.i. per ac
on July 21, 2009.

The number of macro-invertebrates also varied
between areas with and without eelgrass (Table
26). Ghost shrimp were not always distinguished
from the California giant ghost shrimp, but ~% of
the shrimp were of the latter species.

At 4 days after treatment, burrow densities were
lower, but not significantly so, in the 0.1 ac plot
treated with flowable imidacloprid at 2 1b a.i. per
ac than in the 'z ac bed treated with Mallet 0.5G
at 0.5 Ib. a.i. per ac. Burrow density in both beds
was significantly lower than nearby untreated
areas (Table 27).

Burrow density in the 2 ac plot on Bed 313 was
significantly lower at 16 days after treatment with
granular imidacloprid at 0.5 Ib a.i./ac than before
treatment (Table 28).

Figure 26 Burrow density (xxSD in orange) along transects in the 9 ac
bed at 30 days after treatment.

Table 26. Average burrow count and average number of
macro-invertebrates* inside 3, 1 ft diameter rings placed in
areas with and without eelgrass in the 9 ac plot at 30 days
after treatment.

macro .... ertebrate

Substrate  burrows shrimp Mya clams** polychaete’
bare mud 133 5.2 1.0 1.3
eelgrass 3.0 0 0 4.0

* sampled by clam gun
* > 3" length

Table 27. Effects of two formulation /rates of imidacloprid
on burrow density (x £ SE) compared to an untreated check
on Bed A43 at 4 days after treatment.

Formulation / Rate (Ib a.i./ac) Burrow Density *

liquid /2.0 84+33a
granular / 0.5 160+34a
Untreated / 0 71.5+885b

* Means in columns followed by the same letters are not
significantly different (t-test and ANOVA; p =0.5).

Table 28. Effects of granular imidacloprid applied at 0.5 Ib
a.i. per ac at 16 days after treatment compared to
immediately before treatment in a % ac plot on Bed B131.

Days After Treatment Burrow Density *
0 46.7+18a
16 22+1.7b

* Means in columns followed by the same letters are not
[significantly different (t-test, p = 0.5).
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Table 31. Affects of imidacloprid (Mallet 0.5G at 0.5 Ib ai/ac or Nuprid 2F and 2.0 Ib
ai/ac) on shrimp burrow density as influenced by month of treatment, type of substrate
and vegetation at Leadbetter.

Burrows per m ?

Application for EUP for Imidacloprid Aquatic Use on Shellfish

Month of Mallet Nuprid
Substrate / Vegetation Treatment Untreated (0.5 Ib ai/ac) (2 Ib ai/ac)
Silt 16
April 4 0
May 1 0
July 4 0
August 20 8
Dry Sand 16
April 4 0
May 6 0
July 2 1
August 4 0
Wet Sand with Water flowing off — A 40
April 6 3
May 12 2
July 8 0
August 20 5
Wet Sand with Water flowing off — B 64 )
April 10 0
May 10 2
July 4 0
August 20 1)
Table 32. Affects of imidacloprid (Mallet 0.5G at Table 33. Affects of imidacloprid (Mallet 0.5G at 0.5
0.5 Ib ai/ac) on shrimp burrow density as influenced Ib ai/ac or Nuprid 2F at 2.0 Ib ai/ac) on sh:
by month of treatment, type of substrate and burrow density as influenced by month of treatment
vegetntinn at Nahantia on silt substrate at Bay Center
Rurrows per m 2 Burrows per m ?
Month of Month of Mallet
Treatment Untreated Bare Sand Eelgrass Over Sand Treatment Untreated (0.5 1b ai/ac) (2.0 Ib ai/ac)
32 50
May 12 17 May 14 1
June 8 11 June 10

Table 34. Affects of imidacloprid (Mallet 0.5G at 0.5 '
Ib ai/ac or Nuprid 2F at 2.0 Ib ai/ac) on shrimp

burrow density as influenced by month of treatment
on silt substrate at Cedar River.
Burrows per m 2
Month of Mallet Nuprid
Treatment Untreated (0.5 b ai/ac) (2.0 1b ai/ac)
72

April 72 1

May 4 0

June 8 2
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Table 35. Characteristics for sites of large plot (>0.1 ac) experimental imidacloprid treatment, 2010.

Rate Bed Growing  Acres Acres App Bed Type b
Material  (lb ai/ac) Area /Plot #Plots /Trt Trt Date Method Latitude * Longitude ¢
Malle .5G 0.5 E77  Oysterville 0.25 1 0.25 12-Jul Hand  46.531714 -124.021967 S
0.5 E124 Opysterville 3.3 1 33 26-Aug ATV 46.616550 -124.036333 S
0.5 E137 Opysterville 0.11 2 022 14-Jul,10-Aug Hand  46.620133 -124.047250 [
0.5 E163-G  Nahcotta 0.9 1 0.9 15-Jul Hand  46.519920 -124.019590 S/Z ;.
0.5 E163-G2 Nahcotta 0.9 2 1.8 15-Jul Boat  46.517425 -124.018859 S/Zj
0.5 EI63-NW Nahcotta 0.13 1 0.13 16-Jul Hand  46.517261 -124.018234 S/Z.j
0.5 TL-59  Nahcotta 10 1 10 26-Jul ATV 46.524322 -124.018732 )
0.5 E163E  Nahcotta 0.75 2 1.5 9-Sep Hand  46.518023 -124.018195 SvsZ,.
0.5 EI163E  Nahcotta 0.75 2 1.5 17-Aug, 9-Sep Hand, Boat 46.518023 -124.018195 Zj.
0.5 A43-G  CedarR. 2 1 2 13-Aug Hand  46.723489 -123.961661 I
0.5 A43-B  CedarR. 0.6 1 0.6 20-Oct Boat  46.727750 -123.963722 I
0.5 AS5 CedarR. 0.6 1 0.6 20-Oct Boat  46.717426 -123.967600 I
0.55 B194 Palix R 5 1 5 11-Aug ATV, 46.648467 -123.961400 S/Z m
Nuprid 2F 2 E77  Oysterville 0.25 1 0.25 12-Jul Hand  46.531714 -124.021967 S
2 E137 Opysterville 0.11 2 022 14-Jul, 10-Aug Hand  46.620133 -124.047250 I
2 E163-B  Nahcotta 10.3 1 10.3 10-Jul ATV 46.522625 -124.019827 S
2 E163-F Nahcotta 0.9 1 0.9 15-Jul Hand  46.517005 -124.019496 S/Z.j
2 E163-S Nahcotta 0.19 2 038 16-Jul Hand  46.516945 -124.018234 SvsZ.j
0.5,1,2 E163-NW Nahcotta  ).13 3 39 16-Jul Hand  46.517261 -124.018234 S/Z.j
2 A33 Cedar R. 3 1 3 25-Jul Aerial  46.718060 -123.953615 I
2 A43-N  CedarR. 3 1 3 25-Jul Aerial  46.729600 -123.959685 I
2 A43-F  CedarR. 2 1 2 13-Aug Hand  46.722738 -123.960123 I
0.51,1 ° BI194 Palix R 5 3 15 11-Aug ATV~ 46.648467 -123.961400 S/Z. m

9 decimal degrees

b S, Sand; 1, Silt; Zj., Zostera japonica;, Z.m., Zostera marinera
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Table 36. Shrimp burrow densities (X + S.E.) on large (>0.1 ac) plots treated with Mallet 0.5G or Nuprid 2F and on nearby  'reated plots 3 % §
at 2 weeks after treatment (WAT). % leduced is treated compared to untreated densities. Bolded values indicate questionable suppression. =) § =)
Burrow Density (# / m?) ; = g’
Material Rate Growing  Acres at2 WAT s = @
(b ai/ac) Bed Area /Plot TrtDate AppMethod Bed Type b estimated pre- Treated Untreated % Reduced g g %
Mallet 0.5G 2.0 El124 Opysterville 3.30  26-Aug Boat S 40-60 24+0.8 80.8+2.0 97.0 3 ,5. g
0.5 E137 Oysterville 0.11 14-Jul Hand [ 20 3208 152+£20 78.9 a 3 s
0.5 EI37 Opysterville 0.11  10-Aug Hand I 20 3204  160%20 80.0 gE 2
0.5 E163-G Nahcotta  0.90 15-Jul  Hand in water S/Zj. 25-30 15.6 £ 1.6 36.01.2 56.7 E‘ ;/\ <
0.5 E163-G Nahcotta 1.80 15-Jul Boat S/Zj 25-30 10.8+0.8 36.0+1.2 70.0 ﬁ g
0.5 E163-N Nahcotta  0.13 1ol Hand S/Zj 25-30 0 308z 1.6 100 g g
0.5 TL-59 Nahcotta 0.00  26-Jul ATV S 30-40 16.4£3.2 61.2+9.2 73.2 < :
0.5 EI63E Nahcotta  0.75 9-Sep Hand Zj. 30-40 88+1.2 264=+12 66.7 § :-;f’
0.5 EI63E Nahcotta 0.75 9-Sep Hand S 30-40 184+1.2 532+68 65.4 Z
0.5 E163E Nahcotta 0.75 17-Aug Boat S 30-40 33.6+1.6 52020 354 5 §
0.5 EI63E Nahcotta 075  9-Sep Hand S 30-40 13.6x1.6 49616 72.6 =]
0.5 A43-G  CedarR. 200 13-Aug Hand [ 20-40 88+12 79.6 £2.0 88.9 % 3 >
0.5 A43-B  CedarR. 0.60  20-Oct Boat 1 20-40 152+8.38 300+ 1.6 49.3 2 32
0.5 ASS CedarR.  0.60  20-Oct Boat S/1 20-40 08+04 64+08 87.5 et é g
_____ 055 __B194_  PalixR 500 1l-Aug _ _ATV_ _ _ _S_ _ _ _60 _ _ _16+16_ 520+12__ _9%9_ | T=Z %
Nuprid 2F 2.0 E137 Oysterville 0.11  14-Jul Hand I 20 20+04 14.8+20 86.5 2B S
2.0 E137 Opysterville 0.11 10-Aug Hand [ 20 1.2+04 144+17 91.7 8 e §‘
2.0 E124 Opysterville 330  26-Aug ATV S 40-60 0 80.8%: 100 &g a
20 E163-B  Nahcotta 10.30 10-Jul ATV S 30-40 60x£0.8 58.4+8.0 83.3 Ra 2
20  EI63-F Nahcotta 090  15-Jul Hand S/Zj 25-30 28404 36.0+1.2 94.7 58 g
2.0 E163-S Nahcotta 0.19 16-Jul Hand S 25-30 44+08 53.2+68 833 N 3 :B?
2.0 E163-S Nahcotta 0.19 16-Jul Hand Zj 25-30 0 264+1.2 100 o & g,‘
0.5 E163- Nahcotta 0.13 16-Jul Hand S/Zj 25-30 0 308+ 1.6 100 @ 2. 7
10 EI63- Nahcotta 0.13  16-Jul Hand S/Z.j 25-30 1.6£08 30816 94.8 B8 2
20 E163- Nahcotta 0.13 16-Jul Hand S/Zj 25-30 0 308+ 1.6 100 S o ;'
20 A33  CedarR. 3.00 2 ul Air 1 20-40 0804 79.6£2.0 99.0 3£ 2
20  A43-N CedarR. 3.00  25-Jul Air 1 20-40 12204 732420 98.4 gz =3
2.0 A43-F  CedarR. 200 13-Aug Hand [ 20-40 20+04 79.6£2.0 97.5 8 :_ c
0.5 B194 Palix R 500 11-Aug ATV S 60 04+04 500+ 1.6 99.2 s % g
1.0 B194 Palix R 500 11-Aug ATV S 60 0 50.0+ 1.6 100 qQ =
1.6 B194 Palix R 500  11-Aug ATV : 60 0 500+1.6 100 & %
 decimal degrees a2 =
S, Sand; 1, Silt; Zj., Zostera japonica; Z.m., Zosiera marinera g
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Woodrow J, Hebert VR, LeNoir J. "Monitoring Of Agrochemical Residues In Air." in "Handbook of
Residue Analytical Methods for Agrochemical Residues" (P. Lee ed., two volume series) John
Wiley « ons. pp. 908-935 (2003).

Merriman J, nebert VR Methyl Isothiocyanate Residential Community Air Assessment; South Franklin
County,Washington. Bull of Environ Contam and Toxicol. In press (Jan 2007)

Hebert, VR. Understanding the tropospheric transport and fate of semivolatile pest management
chemicals. In: Environmental Fate and Safety Management of Agrochemicals ACS Symposium
Book Series 899, ed. ]M Clark, pp 70-82 (2005).

Hebert, VR, Hoonhout C, Miller GC. Reactivity of certain gas-phase organophosphorus insecticides toward
hydroxyl radicals at elevated air temperatures. J. Agric. Food. Chem, Vol. 48: (2000): 1922-1928.
Hebert, VR, E Tomaszewska, J. F. Brunner, V. P Tnnes, and M. Doerr. Evaluating the pheromone release
rate characteristic of commercial mating disr , on devices. In Crop Protection Products forO _ ¢
Agriculture. Environmental, Health, and Efficacy Assessment. Felsot, A.S., K. D. Racke (ed.); Am.

Chem. So, Symposium Series 947, Am. Chem. Soc., Washington, DC. pp. 144-157 (2006).

Weppner, S, Elgethun K, Lu C, Hebert VR*, Yost M, Fenske R. The Washington aerial spray drift
study: Children's exposure to methamidophos in an agricultural community following fixed-wing
aircraft  plication J. Expos. Anal. Environ. Epidem 16: 387-396 (2006).

Dr. Allan Felsot

Professor and Extension Specialist
Entomology and Environmental Toxicology
Washington State University-Tri Cities
Food and Environmental Quality Lab
Richland, WA

Degrees:
Undergraduate: 1972 Masters: 1974 Ph. D.: 1978
Tulane University Univeristy of Florida Iowa State University
New Orleans, LA Gainesville, FL Ames, IA

Research and Extension Interests: Hazard assessments of transgenic crops, pesticide drift and
buffer zone design, reduction of insecticide application rates using new sprayer technologies,
enhanced biodegradation of pesticides, remediation of pesticide waste in soil, best
management practices for controlling agrochemical movement to surface and ground water,
analytical chemistry of pesticide residues in soil, water, and food, pesticide toxicology,
regulations, and risk communication. He teaches a graduate course entitled "Applied
Environmental Toxicology." He also team teaches the course, "Pesticides: Toxicology and
Modes of Action."

Recent Publications:

Felsot, A. S. 2004. Establishing buffers: Protocols and toxicological benchmarks, Proc. International
Conference on Pesticide Application for Drift Management. Oct 27-29, Waikoloa, HI. pp. 199-203.

Felsot, A.S. 4. Impact of U.S. court cases on application technology, Proc. International Conference on
Pesticide Application for Drift Management. Oct 27-29, 2004, Waikoloa, HI. pp. 53-58.

Felsot, A. S. 2004. Is the content of disease-reducing phytochemicals influenced by certified organic
crop production practices? Paper no. 21, 228th National Mtg. American Chemical Society
(PICOGRAM Issue no. 67, p. 55), Aug 22-26, 2004. Philadelphia, PA.

Ramaprasad, J., M.-Y. Tsai, K. Elgethun, V. R. Hebert, A. Felsot, M. G. Yost, R. A. Fenske. 2004. The
Washington aerial spray drift study: assessment of off-target organophosphorus insecticide
atmospheric movement by plant surface volatilization. Atmospheric Environment 38:5703-5713.

Felsot, A. S., 2004. No-spray buffer zones for the ag/urban interface: derivation using drift modeling and
toxicologically relevant benchmarks (26 MB *.pdf). Paper no. 85, 227th National Mtg. American
Chemical Society (PICOGRAM Issue no. 66, p. 68), Mar 28-Apr 1, 2004. Anaheim Calif.

b) Consultants
Dr. Alan Schreiber
President, Agriculture Development Group, Inc., Pasco Washington
Administrator - Washington State Commission on Pesticide Registration
Executive Director - Washington Asparagus Commission

Degrees:
Undergraduate: 1984 Masters: 1987 Ph. D.: 1991
Northeast Missouri St. Univ. University of Missouri University of Missouri
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Kirksville, MO Columibia, MO Columibia, MO
Research and Extension Interests: For the A~ Development Group, Dr. Schreiber consults on
environmental, pesticide, pest management ....d Food Quality Protection Act issues for grower
groups, governmental organizations and agribusiness's and conducts research on more than 30
crops on a 100 acre research farm. For the WSCPR, a state governmental entity dedicated to
support of activities related to pesticide registration and pest management, Dr. Schreiber
manages a 9 million budget and interacts with all commodity and pest management groups,
pest management researcher and extension specialist in Washington. Prior to these positions,
Dr. Schreiber was Assistant Professor for the Department of Entomology, Washington State
University, and before that, Entomologist for the USEPA/Office of Pesticide
Programs/Biological and Economic Analysis Division
Honors and Awards:
Outstanding Service Award to U.S. Potato Industry, National >tato Council, 2002
Entomological Society of America, Excellence in Extension nominee, 1997
WSU Outstanding Extension Scientist, Department of Entomology nominee,
1997 -egon/Washington Asparagus Growers Assn. “Friend of the Industry Award,”
1996 Lolumbia Basin Vegetable Seed Association Outstanding Service Award, 1995

Dr. Steven Booth
PS1/ WGHOGA

120 State St. NE#™ "
Olympia, WA 985u1

Degrees:
Undergraduate: 1975 Masters: 1982 Ph. D.: 1992
University of lowa Western Washington Univeristy  Oregon State University
lowa Citv. 1A Bellingham, WA Corvallis, OR

Res sion Interests: As the IPM Coordinator for the Willapa Bay / Grays

Haroor uyster urowers Association, Dr. Booth assists in the ¢ clopment and implementation
of a variety of chemical, biological, and mechanical tactics for the control of burrowing
shrimp. He has writes grant proposals to fund the IPM program and reports that describe its
progress. Prior to his current position, Dr. Booth has develope« >M tactics featuring
biorational pesticides, insect parasitic nematodes and fungi, and peneficial insects.

Recent Publications:

Booth, S.R., Drummond, F. and E. Groden. 2007 Special cousiderations for application and evaluation
of entomopathogens in specific systems: Small fruits. in Field Manual of Techniques for the Use
and Evaluation of Entomopathogens, 2™ Edition. [L. Lacey and H. Kaya, eds., Ch. VIL.12. Klewer
Press. pp 583 — 598.

Dumbauld, B.R., Booth, S.R., Cheney, D., Suhrbier, A., and H. Beltran. 2006. An integrated pest
management program for burrowing shrimp control in oyster aquaculture. Aquaculture.261: 976-992.

Booth, S.R., Tanigoshi, L.K., and Shanks, C., Jr. 2002. Evaluation of entomopathogenic nematodes to
manage root weevil larvae in Washington state cranberry, strawberry, and red raspberry. Env.
Entomol. 31:895-902.

Booth, S.R., Tanigoshi, L K., and I. Dewes. 2000. Potential of a dried mycelium formulation of an
indigenous strain of Metarhizium anisopliae against subterranean pests of cranberry liocontrol
Science and Technology 10:659-668.

Booth, S.R. and C.H. Shanks. 1998. Potential of a dried rice/myceliu  ormulation of entomopathogenic
fungi to suppress subterranean pests in small fruits. Biocontrol Science and Technology. 8:197-206.
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¢) Grower Cooperators — members of WGHOGA who own acreage allotments

Kristi Ballo

Brady's Oysters

3714 Oyster P1. E.
Aberdeen, WA 98520

Leonard Bennett

R&B Oyster Co

P O Box 309

Bay Center, WA 98586

Warren Cowell

Willapa Bay Shellfish, Inc.
P O Box 43

Ocean Park, WA 98640

Nick Jambor

Ekone Oyster Co.

29 Holtz Road

South Bend, WA 98586

James Kemmer

Long Island Oyster

PO Box 1054

Long Beach, WA 98631

Tim Morris

Coast Seafoods

Box 166

South Bend, WA 98586

Brian Sheldon

Northern Oyster Company
PO Box 1039

Ocean Park, WA 98640

Jerry Swan

Grass Creek Oyster Co
1975 Lakemoore P1 SW
Olympia, WA 98512

Bill Taylor /Eric Hall
Taylor Shellfish Co., Inc.
SE 130 Lynch Road
Shelton, WA 98584

Dan Driscoll Dave Nisbet Dennis Tufts
Oysterville Seafarms Nisbet Oyster Co. Wilson Oyster Co.

PO Box 6 PO Box 338 PO Box 236

Oysterville, A 98641 Bay Center, WA 98527 Ocean Park, WA 98640

Don Gillies

. Phil Olsen Fritz Wiegardt
g;(;n]yggl;—}t Oyls(t)elr Co.L.LC. Olsen & Son Oyster Co. Wiegardt & Sons
A PO Box 212 P O Box 309

South Bend, VA 98586

South Bend, WA 98586 Ocean Park, WA 98640

.I]{ Oh’;( He(c:llces c Eric Petit Dr. Richard Wilson
P eOc ;S 36’;17 0 Willapa Fish & Oyster Bay Center Mariculture
ox ] PO Box 524 P O Box 356

Ocean Park, WA 98640

South Bend, WA 98586 Bay Center, WA 98586

David Hollingsworth
Markham Oyster Inc.
20 Old Westport Road.
Aberdeen, WA 98520

2) Locations, acreage to be treated
All areas to be treated lie *ithin the 4 78N intartidal arvaama ¥ Wi]lapa Bay and Grays Harbor (4250 ac
(Feldman et al. 2000) an«  ',500 ac espectively). Most o™ 1e 35,000
commercial acreage (BSCC 1992) uv ovvurar nunwws mwvwas nudl land and human habitation. A
maximum acreage of 120 intertidal ac will be treated with imidacloprid. Treatments will feature liquid
solul  concentrate imidacloprid (Nuprid 2F; NuFarm America, Inc.) applied at 2.0, 1.0, and 0.5 1b a.i./ac
and 0.5% granular imidacloprid (Mallet 0.5 G; NuFarm, Inc.) applied at 0.5 Ib a.i./ac. The exact location
and size of experimental plots cannot be determined until spring, 2011, but the tentative treatment schedule
calls for mostly 5 ac plots of each rate / formulation combination plus four 10 ac plots of Nuprid 2F
applied at 2.0 Ib (Table 39). The 10 acre plot and two of the 5 ac plots in the Cedar River areaw  be used
to study non-target affects to epi-benthic and benthic infauna as well as the fate and transport of
imidacloprid following a; lications of Nuprid 2F at 2 b ai/ac to the 10 ac plots and Mallet 0.5G at 0.5 1b
ai/ac to the 5 ac plots by boat. The time necessary to apply the granular mate | by boat currently limits
plot size to 5 ac. The 10 ac applications of each material to silty Cedar River sediments will be
comparable to similar 10 ac treatments of each material to sandy Nahcotta sediments in 2010. Final bed
sites will selected based on based on density of burrowing shrimp, substrate type, grower cooperation, ease
of access, size, proximity to beds targeted for carbaryl application and proximity to untreated areas.
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Table 39. Tentative 2011 experimental trials of imidacloprid (Nuprid 2F and Mallet 0.5G)
Application Plot Size Rate
Major Objectives Timing Sediment Area Method (ac) Material  (Ib ai/ac)
Seasonal / Vegetational Affects April Sanc Nahcot... ATV 5.0 Mallet 0.5G 0.-
Seasonal / Vegetational Affects May Sand Nahcotta ATV 5.0 Mallet 0.5G 0.5
Seasonal / Vegetational Affects June Sand Nahcotta ATV 5.0 Mallet0.5G 0.5
Seasonal / Vegetational Affects April Sand Nahcotta ATV 50 Nuprid 2F 2.0
Seasonal / Vegetational Affects May Sand Nahcotta ATV 5.0 Nuprid 2F 2.0
Seasonal / Vegetational Affects June Sand Nahcotta ATV 5.0 Nuprid 2F 2.0
Application method, Substrate Affects July Sand Nahcotta Aerial 10 Nuprid 2F 20
Application method, Substrate Affects, Seasonal Affects June Sand/Silt Bay Center ATV 5.0 Nuprid 2F 20
Application method, Substrate Affects, Seasonal Affects June Sand/Silt Bay Center Boat 5.0 Maliet 0.5G 0.5
Application method, Substrate Affects, Seasonal Affects July Sand/Silt Bay Center ATV 5.0 Nuprid 2F 20
Application method, Substrate Affects, Seasonal Affects July Sand/Siit Bay Center Boat 50 Mailet 0.5G 0.5
Application method, Substrate Affects July Sand/Silt Bay Center Aerial 10 Nuprid 2F 20
o Application method, Substrate Affects, Seasonal Affects Apnil Sand/Silt Leadbetter ATVorBoat 5.0 Mallet0.5G 0.5 :8:}
o Application method, Substrate Affects, Seasonal Affects May Sand/Silt Leadbetter ATVorBoat 5.0 Mallet0.5G 0.5 =
w Application method, Substrate Affects, Seasonal Affects May Sand/Silt Leadbetter ATV 5.0 Nuprid 2F 2.0 2
- Application method, Substrate Affects, Seasonat Affects June Sand/Silt Leadbetter ATV 5.0 Nupnd 2F 2.0 g
Application method, Substrate Affects, Seasonal Affects June  Sand/Silt Leadbetter ATVorBoat 5.0 Mallet0.5G 0.5 >
Application method, Substrate Affects, Seasonal Affects July Sand/Silt Leadbetter ATVorBoat 50 Mallet0.5G 0.5 ;
Application method, Substrate Affects, Seasonal Affects July Sand/Silt Leadbetter ATV 5.0 Nuprid 2F 20 %
Application method, Substrate Affects, Seasonal Affects August Sand/Silt Leadbetter ATVorBoat 5.0 Mallet0.5G 0.5 >
A~~lication method, Substrate Affects, Seasonal Affects August  Sand/Silt Leadbetter ATV 5.0 Nuprid 2F 2.0 -
/wenCation method, Substrate Affects July Sand/Silt Stoney Pt/ Pine Isl Aerial 10 Nuprid 2F 20 =
Application method, Fate & Transport, Impact to crab & benthic in-fauna  July Silt Cedar R Boat 5.0 Mallet 0.5G 0.5 g
Application method, Fate & Transport, Impact to crab & benthic in-fauna  July S CedarR Boat 5.0 Mallet 0.5G 0.5 =3
Application method, Fate & Transport, Impact to crab & benthic in-fauna  July S Cedar R Aerial 10.0  Nupnd 2F 20 =)
Substrate Affects July Silt Cedar R ATV 50 Nuprid 2F 2.0 ;
E
=
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

Non-target Impacts of Imidacloprid to Crab

Crab and other macrofauna species (WSU): Four study sites will be assessed as indicated in our 2011 EUP
applications for imidacloprid, two using 0.5 1bs ai/ac of the 0.5 G formulation and two using the 2 Ibs ai/ac
of 2 F formulation. Two additional untreated sites will serve as controls. Immediately prior to treatment,
juvenile Dungeness crab 0.5 to 2” carapace will be gathered and placed in % ™ screen mesh cages (10”
diameter by 10” height cylinders open on the bottom with wired lid on top. Cages will be set 2” into the
sediment to allow crab to bury in mud/sand. For each site there will be 15 cages with 5 crabs per cage. Five
additional cages with crabs will be placed on the site after 24 hours, to test for residual effects in the
sediment. Crab mobility (tetany) and mortality will be assessed every 24 hours for 4 days. To reduce the
chance of cannibalism, crabs will be fed clam meat at each observation. Immediately after and for for  lays
following the treatment, the sites will be surveyed for dead invertebrates and fish, using seven 100 m x 2 m
transects per site.

Macrofauna surveys will be conducted at 1 and 24 hr after treatment by counting live, dead, or impaired
macrofauna within a 4 m2 area along transects that cross the bed. Species surveyed will include
saddleback gunnels, Pacific staghorn sculpin, bay goby, starry flounder, English sole, and shiner perch,
Nereid worms, Crangon shrimp, Scale worms, and Dungeness crab. Any affected crab showing tetany, but
still alive, will be collected, taken to the lab and observed for recovery/mortality.

Non-target Impact to Infauna

Non-target impact to infauna on beds treated with imidacloprid will be assessed adjacent to sites of pore
water and sediment samples  on-bed sites, 2 off-bed sites at each of 100 and 200 ft distances from the
bed perimeter along the tidal gradient). Benthic infauna will be sampled pre-treatment, at 3 days
post-treatment and at 4 weeks, 8 weeks, and 6 months after treatment interval. Infauna will be sampled
using a 10.2 cm corer to a depth of 10 cm, with each core constituting a replicate. Three replicate core
samples will be collected per sample site (e.g., 5 sites per sample date). The core will be immediately
sieved through 0.5 mm mesh using salt water, then stored in a 10% buffered formalin solution and stained
with rose bengal for 1-2 weeks, then re-sieved through 250 um mesh to remove excess detritus and stored
in 70% ethanol. Species identification and enumeration will be done by Ruff Wormworks (annelids), UW
or Evergreen State College personnel (Crustacea) and mollusks (PSI staff). Species attributes (type and
abundance) of key benthic invertebrates, as well as community descriptors (Shannon-Wiener Diversity,
Species Evenness, Species Ubiquity, and Species Richness) will be used to compare the benthic infauna
among areas of differing levels of imidacloprid and over time. Attributes and descriptors will be further
compared using analysis “ variance. Community structure will also be examined using classification
analyses or ordination methods such as principal components analysis. Key organisms will also be
identified and assessed independently as separate measures of impact. According to Washington
Administrative Code Sediment Degradation policy, impact will also be assessed according to percent
reduction of taxa identified to class.

3) Objectives

® Assess the efficacy of a liquid formulation applied at 2 1b a.i./ac and a granular applied at 0.5 1b a.i./ac
at the commercial scale.

® Assess application methods of the two formulation / rates, but especially the granular at 0.5 Ib a.i./ac.

® Assess non-target impact on crab and other macro-invertebrates, the benthic infauna.

® Measure concentrations of imidacloprid in the water column, in pore-water and in sediments following
experimental applications to help evaluate program efficacy and non-target impact.

The experimental program is designed to test the efficacy of the two different formulations of imidacloprid
applied at the commercial scale. Previous large scale trials in 2008 demonstrated that the efficacy of the

liquid formulation, Nuprid 2F applied at 0.5 Ib a.i./ac was not commercially acceptable. An application of
the granular material Mallet 0.5G at 0.5 lb a.i./ac to a 9 ac plot in 2009 also showed limited efficacy.

Page 53

209




Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

Results of small plot trials of both materials in 2009 and in early spring 2010* showed that efficacy of the
two different formulation/rates can be inconsistent and likely depends on such factors as type of substrate,
bed elevation, and amount of vegetation. These factors vary throughout the bay, requiring treatment of
larger acreage to accurately determine best use of the materials.

The trials will also test different application methods. The liquid formulation can easily be applied via the
conventional methods for the standard carbaryl-based program: either aerially using helicopters or ground-
based sprayer systems. The 0.05% active ingredient in the granular material makes the formulation
extremely heavy, complicating application. Application by boat may be simpler than on bare ground yet
also improve efficacy, ¢ regetation would not entirely blanket the ground.

Several studies of non-target impact and fate & transport of imidacloprid in the water column and in
sediments are required for the registration of permitting of its use on shellfish beds. While some of these
studies have been and continue to be addressed in the laboratory, they also need to be assessed and

val ted in the field under commercial situations. Data will be gathered this summer to address these
studies.

4) Explanation and Justification of Quantity
These trials will require a maximum of 150 Ib a.i. of imidacloprid to be applied to a total of 150 total acres
in Willapa Bay or Grays Harbor (180 1b a.i. of Nuprid 2F to 90 ac and 30 Ib a.i. of Mallet 0.5G to 60 ac).
However, depending on plot availability, the density and distribution of burrowing shrimp in 2011, and the
treatment schedule for the conventional carbaryl-based management program for burrowing shrimp, the
actual treated acreage could be considerably lower. The requested acreage is required to complete the
studies required for imidacloprid registration and permitting in the fourth of a multi-year experimental
program. Amounts we lerived according to an experimental des _ that strives for suitable , ication
but is constrained by limited space, time, and considerations for potential non-target impact. Our most
common plot size (5 ac) tend to the low size of most commercial beds (>  ac) but are still large enough
toi ude some variation in burrowing shrimp density, substrate, vegetation, bed elevation, and drainage
pattern that accompany commercial shellfish beds and impact efficacy.

5) Duration
We request that a federal experimental use permit for imidacloprid on Wa ington state shellfish grounds
be granted for one year.

6) Disposition of unused material
Almost all imidacloprid will be used during experimental application, as the amount of material applied
will be precisely measured and applied using calibrated equipment. Unused material will be stored
temporarily in an EPA and OSHA compliant pesticide storage unit located at the Washington State
University Research and Extension Unit in Long Beach, WA. Unused material will ultimately be disposed
through the Washington Department of Agriculture’s Pesticide Disposal Program.

2 Conducted under WSEUP no. 09014 and WSEUP no. 10009, which allow yearly total applications of
<lac.
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' ' Page 2 of 4

To: Joanne Edwards/DC/USEPA/US@EPA, John Hebert/DC/USEPA;, S@EPA
From: "Steven R. Booth" <boothswa@comcast.net>

Date: 12/16/2010 02:38PM

Cc: "'Kim Patten' <pattenk@wsu.edu>

Subject: E: 2011 FEUP Application

Thanks Joanne,
I will take care of these items.
However, I can comment on a couple of them now.

I thought this was a "new" application because we have been running on
annual EUPs, but I just checked last year's submittal and that was indeed an
"extension".

I worked off the labels for our draft proposed labels for final registered
product (Protector), but will go back to last year's labels for the EUP.

In the restrictions sections, we did want to expand the treatment window a
bit more than last year's permitted window and perhaps decrease the buffers
to main channels a bit, but the latter is not critical.

Thank you for your quick response,

Steve

————— Original Message-----
From: Edwards.Joanne@epamail.epa.gov

Sent: Thursday, December 16, 2010 9:35 AM

To: Steven R. Booth; Hebert.John@epamail.epa.gov
Cc: Steven R. Booth; Kim Patten

Subject: Re: 2011 FEUP Application

Hi Steve- I printed out what you submitted and looked over. It needs
to come in through normal channels in order to be processed.

I have the following comments:

shouldn't this be an extension (see box 1 on the application form)

What exactly are y ¢ ' 3y different? The labels you submitted are
missing information (kirst AID etc.) You need to take the labels we
approved last year and resubmit them, Two copies, one which is
highlighted in the areas that you have changed. You shouldn't be
changing anything in the RESTRICTIONS. And under directions for use,
you need the language "To test for efficacy..."

Your application (8570-17) makes no sense. Box number 9 just talks
about shipping of material.. This box must have the dates of use.
This is an EUP, not a federal registration.

For the liquid product, you have almost doubled the amount of material
to be used. But the acreage remains at 90. This makes no sense. The
application rate and acrea amount have to add up in the math. This is an

212
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Material to be added to an e-Ja‘cket/Jacket

Reg. No. Decision #

Description:

1. Placement within the e-Jacket/jacket:
Default: (chronological, top = newest)

[] File Location: (eg. “before page 45 in .pdf”)

:nd to Data Extraction contractors this material:
vly stamped accepted label
[J Notification
[J NewCSF
[] Other:

3. Attach this coversheet to the top of the material or jacket. It must be well
organized and clipped together, NOT STAPLED. Then give the material with
this coversheet to staff in the Information Services Center (Room S-4900).

Reviewer: Joanne Edwards Division: RD
Phone: 305-6736 Date:

Created October 6, 2009



216



NUPRID 2F
FOR EXPERIMENTAL USE ONLY

Experimental Use Permit Number:

NOT FOR SALE TO ANY PERSON OTHER THAN A PARTICIPAN ' IN
THE EXPERIMENTAL USE PROGRAM

Permittee:
Kim Patten, Extension Specialist, Professor
Washington State University Long Beach Research and Unit

2907 Pioneer Road

Lcm Beach WA 98631
ACTIVE INGREDIENT:
Imidacloprid: 1-{(6-Chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine . . . ... .................... 21.4%
OTHER INGREDIENT S: . . ... e e e e e e 78.6%
TOT AL . . 100.0%

Contains 2 pounds of imidacloprid per galion.

KEEP OUT OF REACH OF CHILDREN
CAUTION - CAUCION

Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detaile.
(If you do not understand the label, find someone to explain it to you in detail.)

EPA Permit No. 86414-EUP-1 ACCEPTED

For shipmentand use  roduct for experimental
purposes under the provision of the Federal Insecticide,

Fungicide, and Rodenticide Act, subject to attached
comments.

F
|
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Joanne,

We want to move treatments up to May 1 as developing eelgrass stands (an
estuarine ribbonny plant) get really dense by early June, blocking efficacy
of the chemical.

I am not sure why I had that dangling reference to aerial and ground-based
application hanging there. I try to go over these changes very carefully,
but somehow did not get it right.

That particular restriction should simply read: "All applications must occur
between May 1 and October 3. ' for both formulations.

I hope you had a good break. You had lots of snow, right?

----- Original Message -----

From: <Edwards.Joanne@epamail.epa.govs>

To: "Steven R. Booth" <boothswa@comcast.net>
Sent: Tuesday, March 16, 2010 12:14 PM
Subject: Re: questions

Steve- I.m back from skiing and trying to do catch yup. I prepared
letters for you, but need to know what's with the statement
Aerial applications (not ground-based topical applications and

subsurface injection), all applications must occur between June 1 and
October 31

I can understand "Aerial applications must occur between June 1 and
October 31." (then you need to say when the other types of
application can occur)

or "All applications must occur between June 1 and October 31"

explain please

Joanne Edwards

EPA/OPPTS/OPP/RD/IRB
(703) 305-6736
edwards. joanne@epa.gov

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVY
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Restrictions During Temperature inversions
Because the potential for spray drifti  gh during temperature
inversions, do NOT make ground appiications during temperature
inversions. Temperature inversions restrict vertical air mixing, which
causes small suspended droplets to remain close to the ground and
move laterally in a concentrated cloud. Temperature inversions are
characterized by increasing temperature with altitude and are
common on nights with limited cloud cover and light to no wind. They
begin to form as the sun sets and often continue into the morning.
Their presence can be indicated by ground fog; however if fog is not
present, inversions can also be identified by the movement of smoke
from a ground source. Smoke that layers and moves laterally in a
concentrated cloud (under low wind conditions) indicates an inversion,
while smoke that moves upward and rapidly dissipates indicates good
vertical mixing. The applicator is responsible for considering all of
these factors when making application decisions.

Importance of Droplet Size
An important factor influencing drift is droplet size. Small droplets
(<150-200 microns) drift to a greater extent than large droplets. Within
typical equipment specifications, applications are to be made to deliver
the largest droplet spectrum that provides sufficient control and
coverage. Formation of very small droplets may be minimized by
appropriate nozzle selection.

Mixing and Loading Requirements

The use of a properly designed and maintained containment pad for
mixing and loading of any pesticide into application equipment is
recommended. If containment pad is not used, maintain a minimum
distance of 25 feet between mixing and loading areas and potential
surface to groundwater conduits such as field sumps, uncased well
heads, sinkholes, or field drains.

STORAGE AND DISPOSAL
Do not contaminate water, food, or feed by storage or disposal.

Pesticide Storage: Store in a cool, dry place and in such a
manner as to prevent cross contamination with other pesticides,
fertillizers, food, and feed. Store in original container and out of
reach of children, preferably in a locked storage area. Handle and
open container in a manner as to prevent spillage. If the container
is leaking or matenial spilled for any reason or cause, carefully dam
up spilled material to prevent runoff. Referr to Precautionary
Statements on labe! for hazards associated with the handling of this
material. Do not walk thorugh spilled matenal. Absorb spilled
material with absorbing type compounds and dispose of as directe
for pesticides below. In spill or leak insidents, keep unauthorized
people away.

Container Disposal Guidance: Pesticide containers must be
properly cleaned prior to disposal. The best time to clean empty
pesticide containers is during mixing and loading, because residue
can be difficult to remove after it dries. Triple rinse (or pressure
rinse) the pesticide container, empty all pesticide rinse water into
the spray tank, and apply to a labeled crop or site. Recycling
cleaned containers is the best method of container disposal.
Information regarding the recycling of empty and cleaned plastic
pesticide containers in Washington is available on the internet frorr
WSU at http://pep.wsu.edu/waste/wd.htm! or from WSDA at
hitp://agr.wa.gov/PestFert/Pesticides/WastePesticide.htm. Cleaned
containers may also be disposed of in a sanitary landfill, if permitte~
by the county. Burning is not a legal method of container disposal i
Washington.
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Re: questions

Steven R. Booth

to:

Joanne Edwards
02/17/2C ) 03:53 PM
Show Details

History: This message has been replied to.
Thanks Joanne,

Previous languange on the granular label read (in RESTRICTIONS):

For aerial and ground-based topical applications and ground-based subsurface injection, all applications must be
on beds exposed at low tide. Subsurface injections from a floating platform must be applied to beds under water.

Aerial applications (not ground-based topical applications and subsurface injection), all applications must occur
between July 1 and October 31.

New (requested) languane reads:

Aerial applications must be on beds exposed at low tide. Applications from a floating platform or boat may be
applied to beds under water.

Aerial applications (not ground-based topical applications and subsurface injection), all applications must occur
between May 1 and October &

New languane on the flowable label is just the cha.... in application date from June 1 to May 1.

We will give you a new study plan for your information once we have it detailed. Total acreage will not
change.

Steve

---- Original Message —---
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. . Page 3 of 4

> Thanks, as always, for you help.

>

> BTW, we will be holding a workshop of growers and local agency folks, on
>

> March 11 (maybe 12) to present last year's data and discuss future

> plans, if

> you or somebody from your shop would want to attend.

>

> Steve

- . Orininal Mascama ___

> From:

> To: "Si

> Sent: 1 ucouay, valualy 19, £V IV (.J9 mvi

> Subject: Re: questions

>

>

>> Hi Steve- | think we could treat as amendments. Submit one letter
>> with rationale for earlier st ! date.

>>

>> Submit another letter (and label) with the revised directions for use
>> and label. You can do it via e-submission.

>>

>> Joanne Edwards

>> EPA/JOPPTS/OPP/RD/IRB

> ITTAD\ ANE LT7THL

>3

>2

>>

>>

>> From: "Stewv

>>

>> To: Joanne

>>

>> Date: 01/15/2010 02:19 PM

>>

>> Subject. questions

>>

>>

>>

>>

>>

>>

>> Hi Joanne,

>>

>> We have received our FEUPs for applications of the two formulations of
>> imidacloprid on SW Washington shellfish beds.

>>

>> Thanks for all your help.

>>

>> However, as | indicated in an earlier email, results from last years

>> smalll plot (<0.1 ac) studies conducted under the State EUP showed that
>> applications in May were much more effective than later applications,
> as

>> stands of eelgrass increase greatly during June and July and prevent
> all

>> the material getting to the bed. Earlier applications would also

>> hypothetical reduce off-site  ovement due to the same reasoning.
>>

>> Would it be possible to change the experimental labels to allow

>> treatment from "between May 1 to October 31" rather than " between
> June

231
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From:

Steven R. Booth, Ph.D. Tim Motris Dr. Kim Patten

IPM Coordinator, WGHOGA President, WGHOGA Extension Specialist, Professor

Senior Scientist, Pacific Shellfish Institute P.O. Box 3 Washington State University

2711 44™ Ave. N.W. Ocean Park, WA 98640 Long Beach Research Unit

Olympia, WA 98502 2907 Pioneer Road

160-RA7-4167 Long Beach WA 98631
360-642-2031
pattenk@wsu.edu

To:

Meredith Laws, Branch C  2f John Hebert, PM 7 USEPA
Insecticide-Rodenticide Branch  Insecticide-Rodenticide Branch
Registration Division Registration Division
USEPA Rom S-4900
One Potomac Yard
2777 South Crystal Drive
Arlington, VA 22202-4501

February 9, 2010

RE: Amendment of Experimental Labels 86414-EUP-1 and 86414-EUP-2 to expand seasonal
application to May 1 — Oct 31.

Dear Drs. Laws and Hebert:

Thank you for granting our applications for Federal Experimental Use Permits to treat acreage of
Willapa Bay, Washington shellfish grounds with two different fc____alations of imidacloprid.

However, we wish to amend the experimental labels slightly to allow earlier applications of both
formulations. The current experimental label for Nuprid 2F restricts its use to between June 1
and October 31. The current experimental label for Mallet 0.5G rest ts its use to between July
1 and October 31. We wish to expand the application interval for both materials to between May
1 and October 31. Experimental applications on small plots during May were more effective
against burrowing shrimp than July applications, as patches of eelgrass are still relatively sparse.
Both Japanese and native eelgrass become quite dense during late June and July, obstructing the
abili of the pesticides to contact the bed surface.

[ have modified the experimental labels for both materials to reflect this changes and have also
adde the experimental label numbers, 86414-EUP-1 and 86414-EUP-2.

Hopefully these changes are acceptable and can be handled as amendments to the labels.

Sincerely,
e A ke o
Steven R. Booth Tim Morris Kim Patten
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Restrictions During Temperature Inversions
Because the potential for spray drift is high during temperature
inversions, do NOT make ground applications during temperature
inversions. Temperature inversions restrict vertical air mixing, which
causes small suspended droplets to remain close to the ground and
move laterally in a concentrated cloud. Temperature inversions are
charactenized by increasing temperature with altitude and are
common on nights with limited cloud cover and light to no wind. They
begin to form as the sun sets and often continue into the moming.
Their presence can be indicated by ground fog; however if fog is not
present, inversions can also be identified by the movement of smoke
from a ground source. Smoke that layers and moves laterally in a
concentrated cloud (under low wind conditions) indicates an inversion,
while smoke that moves upward and rapidly dissipates indicates good
vertical mixing. The applicator is responsible for considering all of
these factors when making application decisions.

Importance of Droplet Size
An important factor influencing drift is droplet size. Small droplets
(<150-200 microns) drift to a greater extent than large droplets. Within
typical equipment specifications, applications are to be made to deliver
the largest droplet spectrum that provides sufficient control and
coverage. Formation of very small droplets may be minimized by
appropriate nozzle selection.

Mixing and Loading Requirements

The use of a properly designed and maintained containment pad for
mixing and loading of any pesticide into application equipment is
recommended. If containment pad is not used, maintain a minimum
distance of 25 feet between mixing and loading areas and potential
surface to groundwater conduits such as field sumps, uncased well
heads, sinkholes, or field drains.

STORAGE AND DISPOSAL

Do not contaminate water, food, or feed by storage or disposal.

Pesticide Storage: Store in a cool, dry place and in such a
manner as to prevent cross contamination with other pesticides,
fertillizers, food, and feed. Store in onginal container and out of
reach of children, preferably in a locked storage area. Handle and
open container in a manner as to prevent spillage. If the container
is leaking or material spilled for any reason or cause, carefully dam
up spilled material to prevent runoff. Referr to Precautionary
Statements on label for hazards associated with the handling of this
material. Do not walk thorugh spilled material. Absorb spilied
material with absorbing type compounds and dispose of as directed
for pesticides below. In spill or leak insidents, keep unauthorized
people away.

Container Disposal Guidance: Pesticide containers must be
properly cleaned prior to disposal. The best time to clean empty
pesticide containers is during mixing and loading, because residue
can be difficult to remove after it dries. Triple rinse (or pressure
rinse) the pesticide container, empty all pesticide rinse water into
the spray tank, and apply to a labeled crop or site. Recycling
cleaned containers is the best method of container disposal.
Information regarding the recycling of empty and cleaned plastic
pesticide containers in Washington is available on the internet from
WSU at http:/pep.wsu.edu/waste/wd.html or from WSDA at
http://agr.wa.gov/PestFert/Pesticides/WWastePesticide.htm. Cleaned
containers may also be disposed of in a sanitary landfill, if permitted
by the county. Burning is not a legal method of container disposal in
Washington.
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Material to be added to an e-Jacket/Jacket

Reg. No. Decision #

Description:

1. Placement within the e-Jacket/jacket:

)efault: (chronological, top = newest)

[0 File Location: (eg. “before page 45 in .pdf’)

Send to Data Extraction contractors this material:
Jewly stamped accepted label
L] Notification
[1 New CSF
1 Other:

3. Attach this coversheet to the top of the material or jacket. It must be well
organized and clipped together, NOT STAPLED. Then give the material with
this coversheet to staff in the Information Services Center (Room S-4300).

Reviewer: Jog ne Edwards Division: RD
Phone: 305-6736 Date:

Created October 6, 2009
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Joanne,
Part of the confusion of the request is that I broke up the acreage for each
product / formulation into different rates -- for comparison purposes. See

page 33 of Attachments 1 & 2 - but I have also attached a spreadsheet that
shows the breakdown and calculations.

So the 80-17 for the liquid Nuprid was almost correct -- actually lbs of
formulated product is 417 lbs rather than 415 if you carry out the decimal
places of weight of water (8.34543 1lbs per gal); total 1b a.i. is 100.

The 80-17 for the granular Mallet was actually too low for the total a.i..
It should be 40 lbs a.i. rather than 30 because different acreages are being
treated with different rates. Again see attached spreadsheet. Amazingly,
the weight of formulated product is indeed 5000 lbs. The amount is so
mind-boggling high at I have to refigure every time because it just seems
too high. But the Mallot .5G product has a percentage (underlined) a.i. of
.5....leaving 99.5% of the weight accounted for by the inerts.

I have attached corrected forms for both products.

If all this makes the fomrs too confusing, I could simplify.

Also, will there any chance to modify the exp design at all this spring? We
may want to fly on some of the granular, just because it is so heavy.
Probably limited acreage. .

Thanks again for all your help on this.

Steve Booth
360-867-4163

----- Original Message -----

From: <Edwards.Joanne@epamail.epa.gov>

To: "Steven R. Booth" <boothswa@comcast.net>
Sent: Wednesday, December 09, 2009 11:15 AM
Subject: oyster EUPS

(See attached file: EFED REVIEW for Oyster EUPS.doc)
Steve- here's EFED review.

I haven't seen FR Notice, although I know it was published. We can't
issue until after the 30 days have expired.

I was drafting letter, and darn, your application fo: is still
incorrect, TIf the request s to treat up to 80 acres, then how come you
want 100 pounds of active ingredient (The product contains 21.4%
imididacloprid) .

Same errors on the granular (you need 300 pounds ai for 30 acres???)

VVVVVVVVVVVVVVVYV
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EFEU REVIEW TOr Uyster turs.aoc
Steve- here's EFED review.

| haven't seen FR Notice, although | know it was published. We can't issue until after the 30 days have
expired.

| was drafting letter, and darn, your application form is still incorrect, If the request s to treat up to 80
acres, then how come you want 100 pounds of active ingredient (The product contains 21.4%
imididacloprid).

Same errors on the granular (you need 300 pounds ai for 30 acres???)

Please redo these forms again, and resubmit electronically. We don't want to authorize use of more
product than is needed for the testing program!

Joanne Edwards

EPAJOPPTS/OPP/RD/IRB

(703) 305-6736
edwards.joanne@epa.gov
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Notices: Pesticide Experiratal Use Permits; Receipt of Applicatic‘ Comment Request... Page 2 of 2

and page number).

il. Follow directions. The Agency may ask you to respond to specific questions or organize comments by referencing a
Code of Federal Reguiations (CFR) part or section number.

#ii. Explain why you agree or disagree; suggest alternatives and substitute language for your requested changes.
iv. Describe any assumptions and provide any technical information and/or data that you used.

v. If you estimate potential costs or burdens, explain how you arrived at your estimate in sufficient detail to allow for it
to be reproduced.

vi. Provide specific examples to illustrate your concerns and suggest alternatives.
vil. Explain your views as clearly as possible, avoiding the use of profanity or personai threats.
viil. Make sure to submit your comments by the comment period dead!ine identified.

3. Environmental justice. EPA seeks to achieve environmental justice, the fair treatment and meaningful involvem of
any group, including minority and/or low income populations, in the development, implementation, and enforceme. of
environmental laws, regulations, and policies. To help address potential environmental justice issues, the Agency seeks
information on any groups or segments of the population who, as a resuit of their location, cultural practices, or other
factors, may have atypical or disproportionately high and adverse human health impacts or environmental effects from
exposure to the pesticlde(s) discussed in this document, compared to the general population.

Ii. What Action is the Agency Taking?

Under section 5 of FIFRA, 7 U.S.C. 136c, EPA can allow manufacturers to fieid test pesticides under development.
Manufacturers are required to obtain EUPs before testing new pesticides or new uses of pesticides if they conduct
experimental field tests on 10 acres or more of land or one acre or more of water.

Pursuant to 40 CFR 172.11(a), the Agency has determined that the foliowing EUP applications may be of regional and
national significance, and therefore is seeking public comment on the EUP applications:

Submitter: Washington State University Long Beach Research Unit, (86414EUPE and 86414EUPR).
Pesticide Chemical: Imidacloprid.

Summary of Request: Washington State University Long Beach Research Unit is applying for two EUPs for the use of
Imidacloprid to investigate the efficacy and nontarget effects of the pesticide against burrowing shrimp in oyster and
manila clam beds in Willapa Bay and Grays harbor, Washington state. For 86414EUPR, the total quantity of product
{Nuprid 2F, EPA Reg. No. 228484, containing 21.4% liquid imidacloprid) to be used Is up to 80 pounds of active
ingredient on up to 100 acres. For 86414EUPE, the total quantity of product (Mallet 0.5G, EPA Reg. No. 228501,
containing 0.5% granular Imidacloprid) to be used is up to 300 pounds of active Ingredient on up to 30 acres.

A copy of the applications and any information submitted !s available for public review in the docket established for
these EUP applications as described under ADDRESSES.

Following the review of the applications and any comments and data received in response to this solicitation, EPA will
declde whether to issue or deny the EUP requests, and if issued, the conditions under which it is to be conducted. Any
issuance of EUPs wili be announced In the Federal Register.

List of Subjects

Environmental protection, Experimental use permits.

Dated: November 12, 2009.

Lois Rossi,

Director, Registration Division, Office of Pesticide Programs. [FR Doc. E928152 Filed 112309, 8:45 am]
BILLING CODE 656050S

Joanne Edwards, Registration Division [[Page 61349]]
(7505P), Office of Pesticide Programs, Environmental Protection Agency, 1200 Pennsylvania Ave., NW., Washington, DC
204600001; telephone number: (703) 3056736; email address: edwards.joanne@epa.gov.

© 2009 om Created by: Craig Wood | styleshout | Congr § 1 Record Home | RSS Feed
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460
OFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

PC Code: 129099

DP Barcode: D368313 and D368315

Date: November 20, 2009
MEMORANDUM

SUBJECT: Experimental Use Permit for Imidacloprid Products NUPRID 2F and
MALLET 0.5G for Control of Burrowing Shrimp on Oyster Beds in
Washington State.

FROM: N.E. Federoff, Wildlife Biologist %
Ron Parker, Senior Environmental E£nginec

Environmental Risk Branch V
Environmental Fate and Effects Division (7507P)

’ 0
THROUGH: Mah Shamim, Branch Chief | 2kl |0
Environmental Risk Branch V /
Environmental Fate and Effects Division’' (7507P)
TO: Joanne Edwards, Risk Manager Reviewer

John Herbert, Risk Manager 07
Registration Division (7505P)

EFED has conducted a review of the proposed new uses for Imidacloprid. The
assessment and conclusions are as follows:

Background ,

Washington State University (WSU) is applying for an EUP (Experimental Use Permit)
for NUPRID 2F and MALLET 0.5G to control borrowing shrimp on oyster beds. The
EUP is to be used to investigate the efficacy and non-target effects of Imidacloprid
against burrowing shri p in Willapa Bay and Grays Harbor in the State of Washington.
The new products are for aquatic treatment only. The proposed use period is May
through October 2010. NUPRID 2F (21.4% ai) is to be applied to 80 acres. MALLET
0.5G (0.5% ai) is to be applied to 30 acres. The highest current application rate for crops
is 0.5 Ibs ai/A. Under the current EUP, 1-2 lbs ai/A is proposed to be used on some of the
acreage to be treated. All aerial and ground based applications must be made to exposed
beds at low tide. Subsurface injections from a floating platform must be made to beds
under water. A 200 ft buffer zone must be maintained for aerial applications and a 50 ft
buffer zone must be maintained for hand held applications. All EUP restrictions should
be followed. All spray drift management precautions and restrictions should also be
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followed.

Conclusions

EFED’s screening assessment suggests that exposure from this compound to an
estuarine/marine system supports the intent of this EUP. Acute and chronic risk is
demonstrated to estuarine/marine invertebrates (burrowing shrimp) in the sediment pore
water (acute RQ = 5.20; chronic RQ = 19.50). This demonstrates efficacy of Imidacloprid
to the borrowing shrir . This assessment also demonstrates very low risk to the
surrogate eastern oyster species (acute RQ < 0.0013). Risks within the Bay will likely be
localized to the target area. Imidocloprid is shown to be less toxic to estuarine mollusks
than it is to estuarine invertebrates by several orders of magnitude.

Environmental Fate of Imidacloprid

A summary of key environmental fate parameters (as determined for aquatic exposure
modeling) is provided in Table 1. The major routes of dissipation for imidacloprid appear
to be photolysis and anaerobic aquatic metabolism. Imidacloprid appears to be stable to
aerobic soil metabolism. The chemical is mobile and is a major concern for ground
waters, where there have been detections. Its transformation product imidacloprid
guanidine is of concern as well. Imidacloprid may readily runoff dissolved in water and
reach adjacent bodies of water. Since the chemical appears to be persistent under aerobic
soil metabolism, imidacloprid may be available for runoff for periods exceeding one
season. Potentially important environmental degradates include:

1) imidacloprid guanidine, 1-[(6-chloro-3-pyridinyl)methyl]-2-imidazolidinimine {Alias
NTN 38014, NTN 33823}

2) imidacloprid olefin, 1-[(6-chloro-3-pyridinlyl)methyl]-1,3-dihydro-2H-imidazol-2-
imine

3) imidacloprid urea, 1-[(6-chloro-3-pyridinyl)methyl]-2-imidazolidinone. { NTN
33519}.

It appears that photolysis plays an important role in the dissipation of imidacloprid, both
in aqueous solution (half-life 0.2 days) and on soil (half-life 39 days). Another route of
tran rmation that appears to be important for imidacloprid is anaerobic aquatic
metabolism (half-life 27 days), with the formation of imidacloprid guanidine (66% at 249
days; 1-[(6-chloro-3-pyridinyl)methyl]-2-imidazolidinimine { Alias NTN 38014, NTN
33823}), a compound that appeared to be very persistent. Imidacloprid is very persistent
under aerobic soil metabolism conditions (half-lives were 660, 188, 248 and 341 days in
four soils).

Based on its Koc values, imidacloprid would have medium mobility, with Kocs ranging
from 161 to 256 (based on nine soils, five domestic and four foreign). However, based
on its Kag; values, it appears that imidacloprid is mobile and has the potential to leach to
subsurfaces. The K,q range is 0.96-4.76 for the same nine soils. On the other hand,
imidacloprid guanidine appears to be less mobile than the parent imidacloprid (Koc range
327-942; K45 range 0.76-14.20).
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Due to the very low octanol/water partition coefficient of imidacloprid, it is not expected
to bioaccumulate in fish and the data requirement was waived.

Five terrestrial field dissipation studies confirm the findings in the laboratory, that under
aerobic soil metabolism conditions, imidacloprid persists substantially. The half-lives
were as follows: >365, >>365, 146, 107, and >120 days.

Table 1. Imidacloprid environmental fate parameters (as used for aquatic exposure modeling
input).

Parameter Input Source

Solubility (ppm) 580 Product chemistry submissions

Molecular weight 255.66 http://chemfinder.cambridgesoft.com and Product
Chemistry submissions.

Vapor Pressure (mm Hg or torr), 20 C 1.5E-09 Product chemistry submissions; Miles Technical
& Safety Information sheet, March, 1992.

Henry's Law Constant (atm m3 mol -1) 4.0E-12 Registrant. Unable to locate original submission.

SRC PhysProp Database lists as 1.65E-15
atm-m3/mole at 25 C as an estimated value
apparently calculated from the vapor pressure and
water solubility.

Hydrolysis t;, @ pH 7 (days) Stable MRID 42055337
MRIDs 452393-01, 02, 42073501; 90% upper
Aerobic soil t;, (days) 520 bound confidence limit of mean
2x the aerobic soil input value, per EFED
Aerobic aquatic t,,, (days) 1040 guidance document
0.2 to0 39 Input guidance & MRIDs 42256376; 42256377,
Photolysis t,,; in water (days) with consideration of persistence in irradiated

water in ecotoxicity studies.

Organic carbon partition coefficient - Ko
(mL/g) 178 MRIDs 425208-01 and 420553-38

Partition coefficient — Ky (mL/g) 2.4 Willapa Bay Study

Exposure Assessment in Willapa Bay .
OPP has evaluated exposure data from two studies of Imidacloprid use for control of
burrowing shrimp in Willapa Bay. The first is by Felsot and Rupert (2002).

In this study, water and sediment were collected directly in the treated plots or at various
distances along a westerly transect from the plots. To establish transects, the center of
each plot was located and personnel walked to assigned distances in the direction of tidal
flow by following the w lines left in the sandy sediment at low tide. Water samples
were collected as the tide was coming in, and sediment samples were collected during
low tide after the sediment was exposed. For this study, imidacloprid dissipation was
monitored as the tide was rising in Willapa Bay. Four weeks after application, additional
water samples were collected directly above the treated plots.
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Over 99% of applied material dissipated from small plots within 24 h, but residues near
the analytical detection limit were found in sediments 28 days later. At a distance of 152
meters along a transect from the plot in the direction of tidal flow, imidacloprid residues
in water peaked within 10 minutes after initiation of tidal flow. Within 30 minutes,
Imidacloprid residues were not detected, nor were residues detected in the water any time
over the next month after application. ’

Within 15 meters from the edge of treated plots, average imidacloprid residues peaked at
17.7 pg/L (0.017 mg/L) when the incoming water was 2 inches deep. At a distance of 152
meters from the treated plot, Imidacloprid was detected (average of 1.0 ug/L) about five
minutes after tidal flow started but quickly dissipated to below detection levels as the tide
continued to rise. Twenty-four hours later, Imidacloprid was not detected in water
sampled directly over the plots, nor was any detected 28 days after application either
above or outside of the plot (maximum distance monitored was 152 m).

Plots were treated for burrowing shrimp control and then residues were monitored in
sediment for 28 days. Initial concentration after application was 0.461 mg/kg dry weight.
The half-life was less than 1 day, and 28 days later residues were still detectable (0.005
mg/kg) in sediments over the treated area. Within one day, residues in treated plots
dropped to 0.0164 mg/kg and were not detected after 28 days (lin  of detection at 0.0025
mg/kg). Imidacloprid rapidly dissipates from water by aqueous photolysis (half-life of 0.2
days) but is stable to hydrolysis at pH 7.

Chronic dry weight sediment concentration values (21 and 60 averages) are calculated by
averaging the daily measured values with the interpolated daily values between them
(assuming the concentration is zero at day 60). Chronic pore water concentration values
are calculated from the dry weight values based on an assumption of equal volumes of
water and solids in the sediment (OPP Standard Pond) and a Kd of 2.4 for Imidacloprid.
See Table 2. ”

Table 2. Willapa Bay Sediment Concentrations

Sediment Concentration Calculated Concentration

(mg/kg (ppm) dry weight) (Pore Water: mg/L (ppm))
Initial (Day 0) 0.461 (measured) 0.1921 (calculated)
(Day 1) 0.0164 (measured) 0.0068 (calculated)
(Day 14) 0.00267 (measured) 0.0011 (calculated)
(Day 28) 0.00472 (measured) 0.0020 (calculated)
(21-day Average) 0.0281 (calculated) 0.0117 (calculated)
(60-day Average) 0.0118 (calculated) 0.0049 (calculated)

The second study was conducted using small plot trials during 2006 — 2008 with
Imidacloprid (Admire 1.6F, Bayer Corp.; Imida 2F, Etigra) and is the one submitted with
this EUP request. Imidacloprid was applied aerially using helicopters to 7 commercial
shellfish beds on July 2. Experimental beds were proposed by grower collaborators and
selected based on degree of shrimp infestation, size, and proximity to untreated areas or
beds treated with Sevin. A 20 acre bed located near the mouth of the North River (A90)
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had been fallow for at 12 years, had a moderate to heavy shrimp infestation and was
isolated from other shellfish beds, so provided a good site to study both efficacy and non-
target impact to salmonids. A 10 acre bed near the mouth of the Cedar River (A40) was
also used as a site to assess both non-target impact and efficacy. In this study, water was
sampled for analysis of Imidacloprid concentration directly on the bed of three beds and
in the adjacent channels of two beds. On-bed samples were taken by grab near the center
of the bed, initially when depth of the in-coming tide reached six inches and on
subsequent high tides at mid-depth of the water column. In-channel grab samples were
taken at both maximum low and high tides at mid-depth of the water column.

Concentrations of Imidacloprid sampled over the beds dropped precipitously between 1
and 6 hours after treatment and were not detected afterward. At one hour concentrations
immediately over the bed were 0.120 ppm, 0.040 ppm and 0.040 ppm at plots 90, 40 and
163 respectively.

Water concentrations in channels adjacent to two plots were recovered at 6 hours
(0.000015 ppm), at 24 hours (0.00009 ppm), at 49 hours (0.00006 ppm) and at 74 hours
(0.00003 ppm) after treatment (plot 90) and at 24 hours (0.0003 ppm), at 49 hours
(0.00009 ppm) and at 74 hours (0.00006 ppm) after treatment (plot 40). (Method
Reporting Limit = 0.00002 ppm). These timings were synchronized to the high tides.

Measured Imidacloprid concentrations in the water directly above the treated beds as the
tidal flow begins are extremely variable, dissipate within 30 minutes to a few hours in
both stiudies and are not useful for risk assessment. In the second study, however, there
were detections in the channels adjacent to the beds for up to three days (73 hours).
Average concentrations in these adjacent channels are presented in Table 3 below.

Table 3. Average Imidacloprid Water Column Concentrations in Channels Adjacent to
Treated Beds (Plots)

Time After Application Water Column Concentrations
(ppm)

(Day 0O: 6 hours) 0.000015 (Plot 90 Only)

(Day 1: 24 hours) 0.000195

(Day 2: 49 hours) 0.000075

(Day 3: 73 hours) ' 0.000045

Risks to Terrestrial organisms

No risks to terrestrial organisms are expected because the proposed uses are all in aquatic
areas. No exposure should occur under the subsurface application method. Aerial
application is made to exposed beds at low tide. These areas will be submerged later in
the day at high tide. Any effects, if they occur at all, will likely be very much localized
due to the small acreages under the current EUP and that the area will be submerged soon
after application.

Acute toxicity studies with honeybees show that imidacloprid is very highly toxic to non-
target insects (LDso = 0.0039 - 0.078 pg/bee). This is a concern for pollinators because
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Probit Slope Analysis

The probit slope response relationship is evaluated to calculate the chance of an
individual event corresponding to the listed species acute LOCs. If information is
unavailable to estimate a slope for a particular study, a default slope assumption of 4.5 is
used as per original Agency assumptions of typical slope cited in Urban and Cook
(1986).

Aquatic Species

Ac e toxicity studies for imidacloprid did provide raw data and estimates of slopes for
most fish and invertebrate species. A default slope of 4.5 was used for freshwater fish.
Based on this slope, the corresponding estimate chance of individual mortality following
exposure is 1 in 4.17 x 10%. Analysis of raw data from the aquatic acute toxicity studies
provided slopes of 1.69 for freshwater invertebrates, 4.21 for estuarine/marine
invertebrates and 6.82 for estuarine/marine fish. Based on these slopes, the
corresponding estimate chance of individual mortality following imidacloprid exposure is
1 in 71.7 for freshwater invertebrates, 1 in 4.62 x 10’ for estuarine/marine invertebrates
and 1 in 1 x 10" for estuarine/marine fish.

Incident Reports

The Agency’s Ecological Incident Information System (EIIS) does contain reports of
damage or adverse effects to non-target organisms attributed to the use of imidacloprid.
There are incidents involving imidacloprid that have been noted reflecting lawn use and
effects to non-target organisms: 1) surfaced dead grubs appeared to have been eaten by
birds, resulting in the death of several young and adult robins; 2) possible runoff event
fro1 alawn resulted in the death of 3,000 crayfish in a near-by stream; 3) “mad bee”
disease in France; 4 & 5) lawn grass chemically burned by the application of the
compound; and 6 &7) bee kills

#1007257-001 A private citizen of Myerstown, Pa. reported watering in pesticide
(GrubEx ) and then found that grubs had surfaced a couple of days later. He was very
concerned to see that the birds that fed on the grubs died.

#1007892-007 Turf application resulted in possible runoff into McKenna Creek
(Columbus, Ohio) killing about 3,000 crawfish. Pesticide application was made on 7/22,
slight rain event occur  d on 7/22 (0.01 inches) and on 7/23 (0.09 inches). On July 23
dead crawfish were found. Water samples taken two days after the incident showed
imidacloprid residues at 0.17, 0.11, and 1.3 ppb. In all likelihood the initial concentration
was much higher. Water samples also detected metolachlor residues.

#I010775-001 Protest by the National Union of French Beekeepers have targeted
GAUCHO, made by Bayer AC. This product along with REGENT TS (fipronil) was used
to coat sunflower seeds for protection against insects. The French Farm Ministry
suspended use of GAUCHO over the concerns about the aberrant disorientated behavior
(“mad bee disease”) of honey bees that had been associated with the sunflower crop that
had originated from the coated seeds. Imidacloprid residues were found in the nectar.
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#1009445-035 September 1999, complaint from resident in Assonet, MA. Home owner
applied GrubEx Season-Long Grub Control to his lawn in June. He claims that 50% of
the lawn burned. ‘

#I  9445-036 Resident in Brooklyn, NY applied GrubEx Season-Long Grub Control to
his lawn and the entire lawn turned brown.

#1020700-001 Bayer reported bee kill.

#1021017 August 2009, bee kills reported after application to Linden trees in Pittsburgh
PA. Bee deaths ceased when trees stopped blooming.

A lack of reported incidents does not necessarily mean that such incidents have not
occurred. In addition, incident reports for non-target plants and animals typically provide
information on mortality events only. Reports for other adverse effects, such as reduced
growth or impaired r roduction, are rarely received.

Toxicity

Measures of ecological effects and exposure for Imidacloprid.

Assessment Endpoint

Surrogate Species and Measures of Ecological Effect’

Measures of Exposure

Birds®

Survival

House sparrow acute oral LDsg=41.0 mg/kg
(2.5G) (MRID 420553-09)

Quail acute oral LDsy = 152.3 mg/kg (MRID
420553-08)

Mallard duck acute oral LCsy >4797 ppm (MRID
420553-11)

Bobwhite acute dietary LCso = 1536 ppm (MRID
420553-10) ‘

Maximum residues
on food items

Reproduction and growth

Bobwhite chronic reproduction
NOAEC= 36 ppm (MRID 420553-12)
Mallard chronic reproduction
NOAEC= 47 ppm (MRID 434665-01)

Maximum residues
on food items

Survival

Laboratory rat acute oral LDsy = 424 mg/kg
(MRID 420553-31)

Maximum residues
on food items

Laboratory rat oral reproduction chronic NOAEC

Maximum residues

Mammals Reproduction and growth | =250 ppm (MRID 422563-40) on food items
Bluegill sunfish acute LCsy >105 ppm (MRID
420553-14)
Rainbow trout acute LCsy >83 ppm (MRID .
Survival 420553-15) Peak EEC
Rainbow trout chronic (early life-stage)
Freshwater NOAEC=1.2 ppm and LOAEC=2.5 ppm (MRID | 60-day average
fish Reproduction and growth 420553-20) EEC
Survival Midge acute ECsy= 0.069 ppm (MRID 422563-04) | Peak EEC*
Freshwater Water flea chronic (life cycle) NOAEC= 1.3 ppm 21—d§1y average
Invertebrates | Reproduction and growth EEC

LOAEC= 3.6 ppm (MRID 420553-21)
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" Assessment Endpoint Surrogate Species and Measures of Ecological Effect’ | Measures of Exposure
Survival Sheepshead minnow acute LCsy = 163 ppm Peak EEC*
urviva ea
Estuarine/ (MRID 420553-18)
Marine fish 60-d3y average
Reproduction and growth | (ng data) EEC
Eastern oyster acute ECsy >145 ppm (MRID
422563-05)
) Mysid shrimp acute LCs = 0.037 ppm (MRID .
. Survival 420553-19) Peak EEC
Estuarine/
Marine . Mysid chronic NOAEL > 0.0006 ppm and 21‘d§)’ average
Invertebrates | Reproduction and growth | | OAEC = 0.0013 (MRID 420553-22) EEC
] Estimates of runoff
Terrestrial and spray drift to
Plants’ Survival and growth (no data) non-target areas
Honeybee acute contact LDsy= 0.0039 ug/bee Maximum
Insects Survival (MRID 422730-03) application rate
Aquatic
Plants and
Algae Survival Green algae ECsy > 10 ppm (MRID 422563-74) Peak EEC

VIf species listed in this table represent most commonly encountered species from registrant-submitted studies,
risk assessment guidance indicates most sensitive species tested within taxonomic group are to be used for
baseline risk assessments.
? Birds represent surrogates for amphibians (terrestrial phase) and reptiles.
3 Freshwater fish may be surrogates for amphibians (aquatic phase).

*One in 10-year return frequency.

3 Four species of two fam

's of monocots - one is corn, six species of at least four dicot families, of which

one is soybeans. LDsy, = Lethal dose to 50% of the test population; NOAEC = No observed adverse effect
concentration;, LOAEC = Lowest observed adverse effect concentration; LCs, = Lethal concentration to

50% of the test population; ECs/EC,s = Effect concentration to 50%/25% of the test population.
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Appendix B. Environmental Fate and Transport Studies and Toxicity Studies for
Imidacloprid

161-1  Hydrolysis

MRID Citation Reference
GLUIDID ! 10snaa, n. (1989) Hydrolysis of NTN 33893: Lab Project No: 88011/ ESR:
99708. Unpublished study prepared by Nihon Tokushu Noyaku Seizo K. K. 34
P
161-2  Photodegradation-water
MRID Citation Reference
422305/0 Anaersol, . (1991) Photodegradation of NTN 33893 in Water: Lab Project

Number: 88010: 101956. Unpublished study prepared by Nitokuno, ESR, Yuki
Institute. 128 p.

161-3  Photodegradation-soil
MRID Citation Reference

4200311 1 usinua, . (1990) Photodegradation of NTN 33893 on Soil: Lab Project
Number; 88012/ESR: 100249. Unpublished study prepared by Nihon Tokushu
Noyaku Siezo K. K. 42 p.

162-1 Aerobic soil metabolism
MRID Citation Reference

42073501 Anderson, C.; Fritz, R.; Brauner, A. (1991) Metabolism of 7Pyridinyl-C 14-
Methylene| NTN 33893 in Sandy Loam under Anaerobic Conditions: Lab
Project Number: 101241; M1250187-4. Unpublished study prepared by Bayer
Ag--Leverkusen. 82 p.

45239301 Anderson, C.; Fritz, R.; Brauner, A. (1992) Metabolism of (Pyridinyl-(carbon
14)-Methylene) NTN 33893 in Loamy Sand Soil BBA 2.2 under Aerobic
Conditions: Lab Project Number: M 1250187-4. Unpublished study prepared by
Miles Incorporated. 83 p.

45239302 Fritz, C. (1992) Degradation of (Pyridinyl-(carbon 14)-Methylene) NTN 33893
in Silt Soil HOEFCHEN under Aerobic Conditions: Lab Project Number: M
1250187-4. Unpublished study prepared by Bayer AG. 54 p.

162-3  Anaerobic aquatic metabolism
MRID Citation Reference

42256378 Fritz, R.; Hellpointner, E. (1991) Degradation of Pesticides Under Anaerobic
Conditions in the System Water/Sediment: Imidacloprid, NTN 33893: Lab
Project Number: 1520205-5: 101346. Unpublished study prepared by Bayer
AG, Leverkusen-Bayerwerk. 69 p.

163-1  Leaching /adsorption /desorption

MRID Citation Reference
42055338 Fnitz, R. (1988) Adsorption/Desorption of NIT'N 33893 on Soils: Lab Project
11
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166-1

44790102

44790103

45094701

45094702

45094703

45858201

45878701

Ground water-small prospective
MRID

Citation Reference

Dyer, D. (1999) Progress Report #5 and Study T'ermination Request:

Imid loprid (ADMIRE)--Small-Scale Prospective Ground-Water Monitoring
Study, Montcalm County, Michigan, 1996: Lab Project Number: 5635.00:
N3212401: N3212401-PRS5. Unpublished study prepared by Bayer Corporation
and Levine. Fricke.Recon, Inc. 92 p.

Dyer, D. (1999) Progress Report #4 and Study Termination Request:
Imidacloprid (ADMIRE)--Small-Scale Prospective Ground-Water Monitoring
Study. Montcalm County, Michigan, 1996: Lab Project Number: N3212401:
N3212401-PR4: 5635.00. Unpublished study prepared by Bayer Corporation
and Levine.Fricke.Recon, Inc. 307 p.

Dyer, D.; Helfrich, K. (1999) Progress Report #6: Imidacloprid (Admire)--

. Small-Scale Prospective Ground-Water Monitoring Study Montclam County,

Michigan, 1996: Lab Project Number: N3212401: 5635.00: 109383.
Unpublished study prepared by Bayer Corp. and LFR Levine. Fricke, Inc. 87 p.
Dyer, D.; Helfrich, K. (2000) Progress Report #7: Imidacloprid (Admire)--
Small-Scale Prospective Ground-Water Monitoring Study Montclam County,
Michigan, 1996: Lab Project Number: N3212401: 5635.00: 109596.
Unpublished study prepared by Bayer Corp. and LFR Levine. Fricke, Inc. 80 p.
Lenz, M.; Helfrich, K. (2000) Imidacloprid (Admire)--Prospective Ground-
Water Monitoring Study, California, Broccoli--Progress Report #12: Lab
Project Number: 108939: H5034: N3212402. Unpublished study prepared by
Bayer Corp. and LFR Levine. Fricke, Inc. 55 p.

Dyer, D.; Helfrich, K.; Billesbach, K. (2002) Imidacloprid--Small-Scale
Prospective Ground-Water Monitoring Study, Montcalm County, Michigan,
1996: Lab Project Number: N3212401: 5635.00: CMXX-95-0229. Unpublished
study prepared by Bayer Corporation, LFR Levine-Fricke, and Braun Intertec
Corporation. 504 p.

Lenz, M.; Jackson, S.; Billesbach, K. (2002) Imidacloprid Prospective
Groundwater Monitoring Study: Monterey County, California: Lab Project
Number: N3212402: H5034: 110889. Unpublished study prepared by Bayer
Corporation and Weber, Hayes & Associates. 813 p.

Ecological Studies for Imidacloprid:

71-1  Avian Single Dose Oral Toxicity

MRID

42055308

42055309

44059401

Citation Reference

Toll, P. (1990) Technical N1I'N 33893: An Acute Oral LD50 with Bob- white
Quail: Lab Project Number: N3711702: 100059. Unpublished study prepared
by Mobay Corp. 25 p.

Stafford, T. (1991) NTN 33893 2. 5G: An Acute Oral LD50 with House
Sparrows (Passer domesticus): Lab Project No: N3711402: 101324.

Unpul shed study prepared by Mobay Corp. 23 p.

Hancock, G. (1996) NTN 33893 Technical: An Acute Oral LD50 with
Mallards: (Final Report): Lab Project Number: 107354: N3710802.
Unpublished study prepared by Bayer Corp. 32 p.
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44457401 Schmuck, R. (1997) Acute Oral LD50 of Confidor WG 70 to Japanese Quail:
(Final Report): Lab Project Number: 107904: E 293 1017-3: SXR/VW 178.
Unpublished study prepared by Bayer AG Crop Protection. 35 p.

71-2 Avian Dietary Toxicity
MRID Citation Reference

42055310 Toll, P. (1990) Technical NTN 33893: Subacute Dietary LC50 with Bobwhite
Quail: Lab Project Number: N3721702: 100241. Unpublished study prepared
by Mobay Corp. 39 p.

42055311 Toll, P. (1991) Technical NTN 33893: A Subacute Dietary LC50 with Mallard
Ducks: Lab Project Number: N3720801: 100238. Unpublished study prepared
by Mobay Corp. 36 p.

71-4  Avian Reproduction
MRID Citation Reference

42055312 Toll, P. (1991) T'echnical NI'N 33893: A One Generation Reproduction Study
with Bobwhite Quail: Lab Project Number: N3741701: 1011203 . Unpublished
study prepared by Mobay Corp. 114 p.

42055313 Toll, P. (1991) Technical NTN 33893: A One Generation Reproduction Study
with Mallard Ducks: Lab Project Number: N3740801: 101205. Unpublished
study prepared by Mobay Corp. 105 p.

42480502 Stafford, T. (1992) Technical NTN 33893: A One Generation Reproduction
Study with Mallard Ducks: Lab Project Number: N3740802: 103813.
Unpul shed study prepared by Miles, Inc. 99 p.

43466501 Hancock, G. (1994) Effect of Technical NTN 33893 on Eggshell Quality in
Mallards: Lab Project Number: N3740804: 106623. Unpublished study
prepared by Miles Inc. 84 p.

71-5  Simulated or Actual Field Testing
MRID Citation Reference
42/3/101 ‘Toll, ¥.; Fischer, D. (1993) Merit U.62% Granular Insecticide: An Evaluation ot

Its Effects Upon Birds at Golf Courses in the Columbus, Ohio Vicinity: Lab
Project Number: N3752302: 105002. Unpublished study prepared by Miles,

Inc. 824 p.
72-1 Acute Toxicity to Freshwater Fish
MRID Citation Reference
42055314 Bowman, J.; Bucksath, J. (1990) Acute Toxicity of NTN 33893 To Blue gill

(Lepomis macrochirus): Lab Project Number: 37860: 100348. Unpublished
study prepared by Analytical Bio-chemistry Labs., Inc. 29 p.

42055315 Bowman, J.; Bucksath, J. (1990) Acute Toxicity of NTN 33893 to Rain bow
Trout (Oncorhynchus mykiss): Lab Project Number: 37861: 100349.
Unpublished study prepared by Analytical Bio-Chemistry Labs., Inc. 31 p.

42055316 Grau, R. (1988) The Acute Toxicity of NTN 33893 Technical to Rain- bow
Trout (Salmo gairdneri) in a Static Test: Lab Project No: E 2800098-7: 101303.
Unpublished study prepared by Bayer Ag. 18 p.
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72-2 Acute Toxicity to Freshwater Invertebrates
MRID Citation Reference

42055317 Young, B.; Hicks, S. (1990) Acute Toxicity of NTN 33893 To Daphnia magna:
Lab Project Number: 37862: 10245. Unpublished study pre- pared by
Analytical Bio-Chemistry Labs., Inc. 30 p.

42256303 England, D.; Bucksath, J. (1991) Acute Toxicity of NTN 33893 to Hyalella
azteca: Lab Project Number: 39442: 101960. Unpublished study prepared by
ABC Labs., Inc. 29 p.

43946601 Roney, D.; Bowers, L. (1996) Acute Toxicity of (carbon 14)-NTN 33823 to
Hyalella azteca Under Static Conditions: Lab Project Number: 107315:
N3823202. Unpublished study prepared by Bayer Corp. 34 p.

43¢ 1602 Bowers, L. (1996) Acute Toxicity of (carbon 14)-NTN 33823 to Chironomus
tentans Under Static Conditions: Lab Project Number: 107316: N3823302.
Unpublished study prepared by Bayer Corp. 30 p.

43946603 Dobbs, M.; Frank, J. (1996) Acute Toxicity of (carbon 14)-NTN 33519 to
Hyalella azteca Under Static Conditions: Lab Project Number: 107148:
N3823201. Unpublished study prepared by Bayer Corp. 31 p.

43946604 Dobbs, M.; Frank, J. (1996) Acute Toxicity of (carbon 14)-NTN 33519 to
Chironomus tentans Under Static Conditions: Lab Project Number: 107311:
N3823301. Unpublished study prepared by Bayer Corp. 35 p.

44558901 Bowers, L.; Lam, C. (1998) Acute Toxicity of 6-chloronicotinic acid (a
metabolite of Imidacloprid) to Chironomus tentans Under Static Renewal
Condi ns: Lab Project Number: 96-B-123: 108127. Unpublished study
prepared by Bayer Corporation. 24 p.

72-3  Acute Toxicity to Estuarine/Marine Organisms
MRID Citation Reference

42Ud151% warg, U. (1Y9U) IN1IN-338Y3 1ecnnical: ACute 10XICITy [0 dneepsnead
Minnow, Cyprinodon variegatus, Under Static Test Conditions: Lab Project
Number: J9008023E: 100354. Unpublished study prepared by Toxikon
Environmental Sciences. 36 p.

42055319 Ward, S. (1990) NTN-33893 Technical: Acute Toxicity to the Mysid,
Mysidopsis bahia, Under Flow-Through Test Conditions: Lab Project Number:
J9008023B/F: 100355. Unpublished study prepared by Toxikon Environmental
Sciences. 46 p.

42256305 Wheat, J.; Ward, S. (1991) NTN 33893 Technical: Acute Effect on New Shell
Growth of the Eastern Oyster, Crassostrea virginica: Lab Project Number:
J9008023D: J19107005. Unpublished study prepared by Toxikon Environmental
Sciences. 54 p.

42528301 Lintott, D. (1992) NTN 33893 (240 FS Formulation): Acute Toxicity to the

Mysid, Mysidopsis bahia under Flow-through Conditions: Lab Project Number:

J9202001: 103845. Unpublished study prepared by Toxikon Environmental
Sciences. 43 p.

72-4  Fish Early Life Stage/Aquatic Invertebrate Life Cycle Study

MRID Citation Reference
42031352V Conle, P.; BUCKSaIN, J. (1¥Y1) karly Life dlage 10XICILy OT N1IN 33893
16
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o O

Technical to Rainbow Trout (Oncorhynchus mykiss) in a Flow-through System:
Lab1 )ject Number: 38347: 101214. Unpublished study prepared by Analytical
Bio-Chemistry Labs., Inc. 8 p.

42055321 Young, B.; Blake, G. (1990) 21-Day Chronic Static Renewal Toxicity of NTN
33893 To Daphnia magna: Lab Project No: 38346: 100247. Unpublished study
prepared by Analytical Bio-Chemistry Labs., Inc. 84 p.

42055322 Ward, G. (1991) NTN 33893 Technical: Chronic Toxicity to the Mysid,
Mysidopsis bahia, Under Flow-Through Test Conditions: Lab Pro- ject
Number: J9008023G/H: 101347. Unpublished study prepared by Toxikon
Environmental Sciences. 87 p.

42256304 Gagliano, G. (1991) Growth and Survival of the Midge (Chironomus tentans)
Exposed to NTN 33893 Technical Under Static Renewal Conditions: Lab
Project Number: N3881401: 101985. Unpublished study prepared by Mobay
Corp. 43 p.

42480501 Gagl 10, G. (1992) Raw Data and Statistical Analysis Supplement for Early
Life Stage Toxicity of NTN 33893 to Rainbow Trout (Oncorhynchus mykiss):
Lab Project Number: 38347. Unpublished study prepared by ABC Labs, Inc.

292 p.
141-1  Honey bee acute contact
MRID Citation Reference
42273003 Cole, J. (1990) The Acute Oral and Contact Toxicity to Honey Bees of

Compound NTN 33893 Technical: Lab Project Number: 101321. Unpublished
study repared by RCC, Research and Consulting Company AG. 13 p.
42480503 Mayer, D.; Lunden, J.; Husfloen, M. (1991) Integrated Pest and Pollinator
Investigations 1991 (Including Honey Bee Toxicity of NTN 33893): Lab
Project Number: 103815. Unpublished study prepared by Miles, Inc. 13 p.

141-2 Honey bee residue on foliage
MRID Citation Reference

42480503 Mayer, D.; Lunden, J.; Hustloen, M. (1991) Integrated Pest and Pollinator
Investigations 1991 (Including Honey Bee Toxicity of NTN 33893): Lab
Project Number:; 103815. Unpublished study prepared by Miles, Inc. 13 p.

42632901 Hancock, G.; Fischer, D.; Mayer, D.; et al. (1992) NTN 33893: Toxicity to
Honey Bees on Alfalfa Treated Foliage: Lab Project Number: N3772902:
103938. Unpublished study prepared by Washington State University and Miles
Residue Analysis Lab. 62 p.

122-2  Aquatic plant growth
MRID Citation Reference

42256314 Heimbach, F. (1¥8Y) Growth Inhibition of Green Algae (Scenedesmus
suspicatus) Caused by NTN 33893 (Technical): Lab Project Number: 100098.
Unpublished study prepared by Bayer Ag. 17 p.

123-2  Aquatic plant growth
MRID Citation Reference

42256375 Gagliano, G.; Bowers, L. (1991) Acute T'oxicity of NTN 33893 Technical to the
Green Algae (Selenastrum capricornutum): Lab Project Number: N3881601:
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44187101

44187102

101986. Unpublished study prepared by Mobay Corp. 30 p.

Bowers, L. (1996) Toxicity of NTN 33893 2F to the Blue-Green Alga
Anabaena flos-aquae: (Final Report): Lab Project Number; 107549: N3831401.
Unpublished study prepared by Bayer Corp. 31 p.

Hall, A. (1996) Toxicity of NTN 33893 2F to the Freshwater Diatom Navicula
pelliculosa: (Final Report): Lab Project Number: 107658: N3883401.
Unpublished study prepared by Bayer Corp. 31 p.

Non-Guideline Studies

47303401

47303402

47303403

47303404

47303405

47303406

47303407

47303408

Doering, J.; Maus, C.; Anderson, C. (2004) Residues of Imidacloprid WG 5 in
Blossom Samples of Rhododendron sp. (Variety Nova Zembla) after Soil Treatment
in the Field - 2003. Project Number: G201796. Unpublished study prepared by Bayer
CropScience Ag. 15 p.

Doering, J.; Maus, C.; Schoening, R. (2005) Residues of Imidacloprid WG 5 in
Blossom and Leaf Samples of Amelanchier sp. after Soil Treatment in the Field -
Application: 2003, Sampling: 2004 and 2005. Project Number: G201799,
P672034512, AMELANCHIER/NTN33893WG5/DRENCH/NON/GLP. Unpublished
study prepared by Bayer Ag, Institute of Product Info. & Residue Anal. and Bayer
CropScience. 17 p.

Doering, J.; Maus, C.; Schoening, R. (2005) Residues of Imidacloprid WG 5 in
Blossom Samples of Cornus mas after Soil Treatment in the Field - Application: 2003,
Sampling: 2005. Project Number: G201801, P672034512,
CORNUS/NTN33893WGS/DRENCH/NON/GLP. Unpublished study prepared by
Bayer Ag, Institute of Product Info. & Residue Anal. and Bayer CropScience. 13 p.
Doering, J.; Maus, C.; Schoening, R. (2004) Residues of Imidacloprid WG 5 in
Blossom Samples of Rhododendron sp. (Variety Nova Zembla) after Soil Treatment
in the Field - Application: Spring 2003, Sampling 2003 and 2004. Project Number:
G201806. Unpublished study prepared by Bayer CropScience and Bayer Ag, Institute
of Product Info. & Residue Anal. 20 p.

Maus, C.; Schoening, R.; Doering, J. (2006) Assessment of Effects of Imidacloprid
WG 70 on Foraging Activity and Mortality of Honey Bees and Bumblebees after
Drenching Application under Field Conditions on Shrubs of the Species
Rhododendron catabiense grandiflorum Surrounded by other. Project Number:
G201808, P672054701, RHODO/MONITORING/FIELD/2005. Unpublished study
prepared by Bayer Ag, Institute of Product Info. & Residue Anal. and Bayer
CropScience. 25 p.

Maus, C.; Schoening, R.; Doering, J. (2007) Assessment of Effects of a Drench
Application of Imidacloprid WG 70 to Shrubs of Rhododendron sp. and to Hibiscus
syriacus on Foraging Activity and Mortality of Honeybees and Bumblebees Under
Field Conditions. Project Number: FEILD/MONITORING/2006/RHODO/HIBI,
P672064704, G201809. Unpublished study prepared by Bayer Ag, Institute of Product
Info. & Residue Anal. and Bayer CropScience. 45 p.

Maus, C.; Schoening, R.; Doering, J. (2005) Assessment of Imidacloprid WG 5 in
Blossom Samples of Shrubs of Different Sizes of the Species Rhododendron sp. after
Drenching Application in the Field - Application 2004, Sampling 2005. Project
Number: P672044712, G201813, RHODOO05/NTN33893WG5/DRENCH/NON/GLP.
Unpublished study prepared by Bayer Ag, Institute of Product Info. & Residue Anal.
and Bayer CropScience. 18 p.

Doering, J.; Anderson, C.; Maus, C. (2004) Determination of the Residue Levels of
Imidacloprid and Its Metabolites Hydroxy-Imidacloprid and Olefin-Imidacloprid in
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47303409

47303410

47303411

47303412

47303413

47303414

Leaves and Blossoms of Horse Chestnut Trees (Aesculus hippocastanum) After Soil
Treatment - Application 2001 and Sampling 2002. Project Number: G201815.
Unpublished study prepared by Bayer CropScience. 17 p.

Doering, J.; Anderson, C.; Maus, C. (2004) Determination of the Residue Levels of
Imidacloprid and Its Metabolites Hydroxy-Imidacloprid and Olefin-Imidacloprid in
Leaves and Blossoms of Horse Chestnut Trees (Aesculus hippocastanum) After Trunk
Injection - Application 2001 and Sampling 2002. Project Number: G201817,
P/6720245( MR/183/03. Unpublished study prepared by Bayer CropScience. 17 p.
Doering, J.; Maus, C.; Schoening, R. (2004) Residues of Imidacloprid WG 5 in
Blossom Samples of Lime Trees (Tilia europaea) After Soil Treatment in the Field -
Application: 2003, Sampling: 2004. Project Number: G201818, P672034513,
TILIA/NTN33893WGS/DRENCH/NON/GLP. Unpublished study prepared by Bayer
Ag, Institute of Product Info. & Residue Anal. and Bayer CropScience. 14 p.
Doering, J.; Maus, C.; Schoening, R. (2004) Residues of Imidacloprid WG 5 in
Blossom an _eaf Samples of Apple Trees After Soil Treatment in the Field -
Application: 2003, Sampling: 2004. Project Number: G201819, P672034511,
MALUS/NTN33893WG5/DRENCH/NON/GLP. Unpublished study prepared by
Bayer Ag, Institute of Product Info. & Residue Anal. and Bayer CropScience. 15 p.
Doering, J.; Maus, C.; Schoening, R. (2004) Residues of Imidacloprid WG 5 in
Blossom Samples of Rhododendron sp. After Soil Treatment in the Field -
Application: Autumn 2003, Sampling: 2004. Project Number: G201820, P672034514,
RHODO/NTN33893WGS5/DRENCH/NON/GLP. Unpublished study prepared by
Bayer Ag, Institute of Product Info. & Residue Anal. and Bayer CropScience. 14 p.
Maus, C.; Anderson, C.; Doering, J. (2004) Determination of the Residue Levels of
Imidaclopr: and Its Relevant Metabolites in Nectar, Pollen and Other Plant Material
of Horse Chestnut Trees (Aesculus hippocastanum) After Soil Treatment Application
and Sampling 2001. Project Number: MAUS/AMO021, E/370/2009/1. Unpublished
study prepared by Bayer CropScience Ag. 23 p.

Maus, C.; Anderson, C.; Doering, J. (2004) Determination of the Residue Levels of
Imidaclopri and Its Relevant Metabolites in Nectar, Pollen and Other Plant Material
of Horse Chestnut Trees (Aesculus hippocastanum) After Trunk Injection Application
and Sampling 2001. Project Number: MAUS/AMO023, E/370/2057/4. Unpublished
study prepared by Bayer CropScience. 27 p.

The following studies are in review:

47523401

47523402

47523403

47523404

47523405

47523406

Bonmatin, J.; Moineau, I.; Charvet, R.; et al. (2005) Behaviour of Imidacloprid in Fields.
Toxicity for Honey Bees. P. 483-494 in Environmental Chemistry and Pollutants in Ecosystems
by Lichtfouse, E., Schwartz-Bauer, J. and Robert, D. New York, NY: Springer

Suchail, S.; Guez, D.; Belzunces, L. (2001) Discrepancy Between Acute and Chronic Toxicity
Induced by Imidacloprid and its Metabolites in Apis mellifera. Environmental Toxicology and
Chemistry 20 (11) : 2482-2486.

Chauzat, M.; Faucon, J.; Martel, A.; et al. (2005) A Survey of Pesticide Residues in Pollen
Loads Collected by Honey Bees In France. Entomological Society of America 99(2): 253-262.
Iwasa, T.; Motoyama, N.; Ambrose, J.; et al. (2003) Mechanism for the Differential Toxicity of
Neonicotinoid Insecticides in the Honey Bee, Apis mellifera. Crop Protection 23(2004): 371-
378.

Decourtye, A.; Armengaud, C.; Renou, M.; et al. (2003) Imidacloprid Impairs Memory and
Brain Metabolism in the Honeybee (Apis mellifer L.). Pesticide Biochemistry and Physiology
78: 83-92.

Faucon, J.; Aurieres, C.; Drajnudel, P.; et al. (2005) Experimental Study on the Toxicity of
Imidacloprid Given in Syrup to Honeybee (Apis mellifer) Colonies. Pest Management Science
61: 111-125.
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dwards 10/14/200Q 12-18 PM
Joanne - I found the error.
Total for the Nuprid is 80 -- broken up into 30 ac @ 2 1b a.i./ac, 30 ac @ 1
l1b, and 20 ac @ 0.5 1b
Also -- applicant should be Kim Patten only

Not "Kim Patten, Ré »>h Cavalerri®
I changed that for both Nuprid and Mallet forms.

Let me know if there is anything else.
Steve

————— Original Message -----

From: <Edwards.Joanne@epamail.epa.gov>

To: "Steven R. Booth" <boothswaecomcast.nets>
Sent: Wednesday, October 14, 2009 8:42 AM
Subject: EUP FR Notice

Steve- we have to publish Notice in FR on these oyster EUPS. You have
error on the 8570-17 form, shouldn't it be maximum 100 (60 ac@...... )

I need you to confirm this, before I send for publishing, also you need
to resubmit 8570-17. with that correction (pdf ok)

Joanne Edwards
EPA/OPPTS/OPP/RD/IRB
(703) 305-6736
edwards. joanne@epa.gov

VVVVVVVVVVVVY

WGHOGA 8570-17 Mallet October 2009.pdf WGHOHA 8570-17 Nuprid October 2003, pdf
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NUPRID 2F
FOR EXPERIMENTAL USE ONLY

Experimental Use Permit Number:

NOT FOR SALE TO ANY PERSON OTHER THAN A PAKTICIPAN: IN
T.IE EXPERIMENTAL USE PROGRAM

Permittee:
Kim Patten, Extension Specialist, Professor
Washington State University Long Beach Research and Unit
2907 Pioneer " “ad

Long Beach Vv~ 98631
ACTIVE INGREDIENT:
Imidacloprid: 1-[(6-Chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine . . . .. ...... .. ... ... ...... 21.4%
OTHER INGREDIENT S: . ... e e e e e e 78.6%
TOT AL . o 100.0%

Contains 2 pounds of imidacloprid per gallon.

KEEP OUT OF REACH OF CHILDREN
CAUTION - CAUCiON

Si usted no entiend: a etiqueta, busque a alguien para que se la expligue a usted en detaile.
(If you do not understand the label, find someone to explain it to you in detail.)

EPA Permit No.
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MALLET 0.5G
FOR EXPERIMENTAL USE ONLY

~~(perimental Use Permit Number:

NOT FOR SALE TO ANY PERSON OTHER THAN A PARTICIPANT IN
THE EXPERIMENTAL USE PROGRAM

Permittee:
Kim Patten, Extension Specialist, P. .. 2ssor
Washington State University Long Beach Research and Unit
2907 Pioneer Road
Long Beach WA 98631

ACTIVE INGREDIENT:

Imidacloprid: 1-[(6-Chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine .. . . . .. ............. 0.5%
OTHERINGREDIENTS: .. ... .t ittt e ettt ierasarresesrnsaransnannessnsrnnens 99.5%
TOT AL ..ttt i ittt itsantaaensnaanennnssa + sansasenrarsasasnssssnsnasnsanss 100.0%

KEEP OUT OF REACH OF CIL.ILDREN
CAUTION - CAUCION

Si uster 10 entiende la etiqueta, busque a alguien para que se la ...plique a usted en detaile.
(If you do not understand the label, find someone to explain it to you in detail.)

EPA Permit No.
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Mixing and Loading Requirements
The use of a properly designed and maintained containment pad for
mixing and loading of any pesticide into application equipment is

recommended. If containment pad is not used, maintain a minimum

distance of 25 feet between mixing and loading areas and potential
surface to groundwater conduits such as field sumps, uncased well
heads, sinkholes, or field drains.

STORAGE AND DISPOSAL

Do not contaminate water, food, or feed by storage or disposal.

Pesticide Storage: Store in a cool, dry place and in such a
manner as to prevent cross contamination with other pesticides,
fertillizers, food, and feed. Store in original container and out of
reach of children, prefer=hly in a locked storage area. Handle and
open container in a me -as to prevent spillage. If the container
is leaking or material spilled for any reason or cause, carefully dam
up spilled material to prevent runoff. Referr to Precautionary
Statements on label for hazards associated with the handling of this
material. Do not walk thorugh spilled material. Absorb spilled
material with absorbing type compounds and dispose of as directed
for pesticides below. In spill or leak insidents, keep unauthorized
people away.

Container Disposal Guidance: Pesticide containers must be
properly cleaned prior to disposal. The best time to clean empty
pesticide containers is during mixing and loading, because residue
can be difficult to remove after it dries. Triple rinse (or pressure
rinse) the pesticide container, empty ail pesticide rinse water into
the spray tank, and apply to a labeled crop or site. Recycling
cleaned containers is the best method of container disposal.
Information regarding the recycling of empty and cleaned plastic
pesticide containers in Washington is available on the internet from
WSV at http://pep.wsu.edu/waste/wd.htm! or from WSDA at
http://agr.wa.gov/PestFert/Pesticides/WastePesticide.htm. Cleaned
containers may also be disposed of in a sanitary landfill, if permitted
by the county. Burning is not a legal method of container disposal in
Washinatnn
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Washington State University Application for EUP for Imidacloprid Aquatic Use c.. hellfish
ATTACHMENT 2

A) Chemical and Physical Properties

1) Chemical names: 1-(6-chloro-3-pyridylmethyl)-N-nitroimidazolidin-2-ylideneamine,
1-[(6-chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine.

2) Molecular formula: Cg H,, C1 N5 O,

3) Traden-—~:Ir laE-AG 2 F (EPA Reg. No. 81959-22)

4) Formulauon (2 lbs active ingredient per gallon) of imidacloprid

5) CAS Number: 13826-41-3

6) Molecular Weight: 255.7

7) Water Solubility: 0.51 g/1 (200° C)

8) Solubility in Other Solvents: @ 20° C
a) dichloromethane - 50.0 - 100.0 g/

b) isopropanol - 1.0-2.0 g/
c) toluene - 0.5-1.0 g/1

d) n-hexane - <0.1 g/

e) fat-0.061g/100g

9) Melting Point: 136.4-143.8° C., 143.8° C (crystal form 1) 136.4° C (crystal form 2)

10) Vapor Pressure: 0.2 uPa (20° C) (1.5x10° mmHg)

11) Partition Coefficient: 0.57 (22° C). (Kidd, H. and James, D. R., Eds. The Agroc___micals
Handbook, Third Edition. Royal Society of Chemistry Information Services, Cambridge, UK,
1991 (As Undated).10-2)

12) Adsorption vefficient:

a) inalow organic carbon silt loam (0.9% OC), Ky =2... ..._/g (Oi, M. 1999. Time-dependent
sorption of imidacloprid i~ +vo different soils. J. Agric. Food Chem. 47: 327-332.13).
b) see Table 1. (Felsot and Rupert, 700N

B) Proposed Label

See separate documents

Page 3
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Washington State University

Application for EUP for Imidacloprid Aquatic Use on Shellfish

9) Toxicity to Aquatic Organisms

a) Fish

(1) Dose-response
(a) bluegill (fresh): static 96-hr acute LC,,, >105 mg a.i/L \oowrr~~ and P~ksath 1990a)
(b) rainbow trout (fresh), chinook smolts (salt), sheepshead miunow (sai) (Table 2)
(c) chinook smolts (Figure 1)
(d) “Using the standard classification scheme proposed by U.S. EPA/EFED (2001),
imidacloprid would be classified as practically nontoxic to fish.”
(Anatra-Cordone and Durkin, 2005. Section 4.1.3.1. 0 412)

Table 2. 1oxicity of imidacloprid to fish (as presented in Anatra-Cordone and
t, C. Grue, unpublished data 2007)

Species

Exposure

Rainbow Trout
(Ochorhynchus mykiss)
mean length 5.3 cm,
mean weight 1.3 g,

10 per concentration

Rainbow Trout
(Ochorhynchus mykiss)
mean weight 0.3 g,

10 per replicate

3 replicates per concentration

R-*~bow Trout
(Uenorhynchus mykiss)
mean weight 23 g,

7 per replicate

3 replicates per concentration

White sturgeon }-
(Acipenser transmontanus)
juvenile,

mean weight 28 g

5 per concentration

FRESHWATER Acute Toxicity:

Static 96-hour acute toxicity study
with technical grade NTN 33893
(95.3% a.i.).

Nominal concentrations of
0, 50, 89, 158, 281, 500 mg a.i./L,
with measured greater than
80% of nominal values

Static 96-hour acute toxicity study
with Admire 2F (21.4% a.i.)
Nominal concentrations of
0, 15,22, 32, 46,66, 96 , 139, 202
mg a.i./L

Static 96-hour acute toxicity study
with Admire 2F (21.4% a.i.)
Nominal concentrations of
0,75, 107, 151, 215,305 mg a.i./L

Static 96-hour acute toxicity study
with Nuprid 2F (21.4% a.i.)
Nominal concentrations of 0, 46, 66,
96, 139, 202, 294 mg a.i./L
measured concentrations at:
TO h: 50, 100, and 220 mg a.i./L for
nominal of 46, 96 and 202 mg a.i./L;
T96 h: 50, 100, and 220 mg a.i./L

Rainbow Trout
(Ochorhynchus mykiss),
newly fertilized eggs

<4 hours old,

4 replicates of 35 eggs each
per concentration, plus an

the 4 control replicates (egg
viability determination)

additional 50 eggs per each of

FRESHWATER Chronic Toxicity:

98-Day flow-through early life stage
test with technical grade NTN 33893
at nominal concentrations of 0, 1.3,
2.5,5.0, 10 and 20 mg/L equivalent
to mean measured concentrations of
0,1.2,2.3,49,9.8 and 19 mg/L

Page 5

005, Ap;  ix 5, except for
ects Reference
48-hr ECSO -85 g/ L, Young and
95% CI=71-113 mg/L Hicks
48-hr NOAEC (immobility) 1990
=42 mp/T MRID
Mobility . __ the endpoint of =~ 42055317
assessment
96-hr LC, = 170 mg/L, Grue and
95% CI=159 - 181 mg/L Frew
96-hr NOAEC (lethargy) unpublished
=22 mga.i/L (14% at 96 hr) data
96-hr LC,, = 163 mg/L, Grue and
95% CI =148 - 177 mg/L Frew
96-hr NO. C (1-"-rgy) unpublished
=<75mg ai/u data
96-hr LC,, = 124 mg/L, Grue and
95% CI=93 - 170 mg/L Frew
96-hr NOAEC (lethargy) unpublished
=66 mg a.i./L data
(Figure 1)
original cu.lusions: Cohle and
NOAEC =9.8 mg/L Bucksath
LOAEC =19 mg/L 1991
(statistically significant MRID
reduction in length at 36 and 42055320
60 days post-hatch, and body
weight at 60 days posthatch).
No statistically significant
biologically important effects
on egg viability, hatch,
survival or behavioral
variables were observed.
M * 77 (maxim— ~~ceptable
tuarant conc-.....mon) =14
mg/L (geometric mean of
NOAEC and LOAEC)
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

mosquitoes on aquatic invertebrate communities, and the effects of pesticides in surface waters

on the sur al and reproduction of salmonids. He teaches a class in fish and wildlife

toxicology. Dr. Grue is an active member the Society of Environmental Toxicology and

Chemistry and the Wildlife Society and frequently serves on advisory panels dealing with

pesticides and other environmental contaminants. He has recently served on FIFRA Science

Advisory Panels, the Five-year Review Committee for the USGS’s Cor “~"1inant Biology

Program, and the Editorial Board of the Bulletin of Environmental Contamination and

Toxicology, and was recently appointed to the External Advisory Group for the Washington

Department of Ecology dealing with the agency’s =~-nit for aquatic weed control and

eradication.

Selected Recent Publications:

Grue, C.E., S.C. Gardner and P.L. Gibert. 2002. On the significance of p~'"-~-1t-... luced alterations in
the behavior of fish and wildlife. Chapter 1 (pages 1-90) in G. Dell” ed.) Behavioural
Ecotoxicology, John Wiley & £ ____, Ltd., West Sussex, UK.

Major, W.W., III, C.E. Grue, SC Gardner and J.M. Grassley. 2003. Concentrations of glyphosate and
AMPA in sediment following application of Rodeo® to control smooth cordgrass in Willapa Bay,
Washington. Bulletin of Environmental Contamination and Toxicology 71:912- 918,

Curran, C.A., JM. Grassley and C.E. Grue. 2004. Toxicity of R-1 ) surfactant to juvenile rainbow
trout: Does size matter? Bulletin of Environmental Contamination and Toxicology 72:401-408.

Smith B.C., C.A. Cnrran, K.W. Brown, J.L. Cabarrus, J.B. Gown, J ¥ Mclntyre, E.E. Moreland, V.L.
Wong, JM. Gi....ey and C.E. Grue. 2004. Toxicity of four suriactants to juvenile rainbow trout:
Implications for over-water use. Bulletin of Environmental Contamination and Toxicology
72:647-654.

Getsinger, K.D., M.D. Netherland, C.E. Grue and T.J. Koschnick. 2008. Improvements in the use of
aquatic herbicides and establishment of future research directions. Journal of Aquatic Plant
Management (In press).

Grue, C.E., C.A. Curran JL. Cab s S.C. Gardner, N. Spang, J.M. Grr--'=v, B.C. Smith, and K.A.
King. Active ingredients, formulations and tank mixes: What shoulu oe regulated? Integrated
Environmental Assessment and Management (In external review).

Tamayo, M., C.E. Grue and L.L. Conquest. Response of wetland invertebrates to mosquito control.
Journal of Applied Ecology (External review completed, su  ssion December 2007).

King, K.A., W.L. Madden, C.A. Curran, R.A. Battin Jr, C.T. Elfes, S.R. Frame, J. Kim, M.T. McDaniel, V.A.
Pelekis, M.R. Stemberg, J.M. Grassley, and C.E. Grue. Brain AChE inhibition in juvenile rainbow trout
exposed to pesticide mixtures within urban streams in western Washington: Non-additive effects. Bulletin
of Environmental Contamination and Toxicology (Ready for external review).

Grue, C.E., C.T. Elfes, S. Booth, B.R. Dumbauld, A.S. Felsot, N.C. Overman, J. M. Grassley, and W.W.
Major III.. Commentary — Behavorial impairment and increased predation mortality in cutthroat
trout exposed to carbaryl: Leaps of faith and pious hopes. Marine Ecology Progress Series
(Submission December 2007).

Dr. Vince Hebert

Laboratory Research Director,

Food and Environmental Quality Lab~-~*ory
Washington State University-Tri Cities
Food and Environmental Quality Lab

Richland, WA

Degrees:
Undergraduate: 1983 Masters: 1987 Ph. D.: 1999
Humboldt State University  University of Nevada University of Nevada
Arcata, CA Reno, NV Reno, NV

Areas of active research: 1) developing analytical methods for assessing specific biomarkers
useful for monitoring pesticide exposures to sensitive subpopulations in agricultural
communities, 2) the development of field air -sampling methods and volatilization chamber
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

crop production practices? Paper no. 21, 228th National Mtg. American Chemical Society
(PICOGRAM Issue no. 67, p. 55), Aug 22-26, 2004. Philadelphia, PA.

Ramaprasad, J., M.-Y. Tsai, K. Elgethun, V. R. Hebert, A. Felsot, M. G. Yost, R. A. Fenske. 2004. The
Washington aerial spray drift study: assessment of off-target organophosphorus insecticide
atmospheric movement by plant surface volatilization. Atmospheric Environment 38:5703-5713.

Felsot, A. S., 2004. No-spray buffer zones for the ag/urban interface: derivation using drift modeling and
toxicologically relevant benchmarks (26 MB *.pdf). Paper no. 85, 227th National Mtg. American
Chemical Society (PICOGRAM Issue no. 66, p. 68), Mar 28-Apr 1, 2004. Anaheim Calif.

b) Consultants
Dr. Alan Schreiber
President, Agriculture Development Group, Inc., Pasco Washington
Administrator - Washington State Commission on Pesticide R __ stration
E  utive Director - Washington Asparagus Commission

Degrees:
Undergraduate: 1¢°4 Masters: 1987 Ph. D.: 1991
Northeast Missour1 >t. Univ. University of Missouri University of Missouri
Kirksville, MO Columibia, MO Columibia, MO

Research and Extension Interests: For the Ag Development Group, Dr. Schreiber consults on
environmental, pesticide, pest management and Food Quality Protection Act issues for grower
groups, governmental organizations and agribusiness's and conducts research on more than 30
crops on a 100 acre research farm. For the WSCPR, a state governmental entity dedicated to
support of activities related to pesticide registration and pest management, Dr. Schreiber
manages a $0.9 million budget and interacts with all commodity and pest management groups,
pest management researcher and extension specialist in Washington. Prior to these positions,
Dr. Schreiber was Assistant Professor for the Der ___ment of Entomology, Washington State
University, and before that, Entomologist for the USEPA/Office of Pesticide
Programs/Biological and Economic Analysis Division

Honors an  Awards:

Outstanding Service Award to U.S. Potato Industry, National Potato Council, 2002
Entomological Society of America, Excellence in Extension nominee, 1997

WSU Outstanding Extension Scientist, Department of Entomology nominee,

1997 Oreg~-/Washington Asparagus Growers Assn. “Friend of the Industry Award,”

1996 Colu...oia Basin Vegetable Seed Association Outstanding Service Award, 1995

Dr. Steven Booth
PS1/ WGHOGA

120 State St. NE #142
Olympia, WA 98501

Degrees:
Undergraduate: 1975 Masters: 1982 Ph. D.: 1992
University of lowa Western Washington Univeristy ~ Oregon State University
1. _City, IA Bellingham, WA Corvallis, OR

Research and Extension Interests: As the IPM Coordinator for the Willapa Bay / Grays
Harbor Oyster Growers Association, Dr. Booth assists in the development and implementation
of a variety of chemical, biological, and mechanical tactics for the control of burrowing
shrimp. He has writes grant proposals to fund the IPM program and reports that describe its
progress. Prior to his current position, Dr. Booth has devel~~~1 IPM tactics featuring
biorational pesticides, insect parasitic nematodes and fungi . beneficial insects.

Recent Publications:
Booth, S.R., Drummond, F. and E. Groden. 2007 Special considerations for application and evaluation
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21-Day Screen Completed by
Contractor Wt

[
21-Day Expires on _7-22-09

Jacket # B4 -EVP-R
MRID# |

Content Screen: Recommended to
ass/Fail

86-5 Review: Passed/Failed{NE

Transfer This Jacket to:

Lsnns  AREWGT o
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Comments:

* Tl o wno /gtuol@ MSO(.L&E(?D covtie rJreMs A\)&)h"\\SQ!‘O‘m

\&

* N/A — Not Applicable

Footnotes

A. During the 21 day initial content review, all CSFs will be reviewed to determine
whether all inerts listed, including fragrances, are approved for the proposed uses. If an
unapproved inert is identified, the applicant must either 1) resolve the inert issue by, for
example, removing the inert, substituting it with an approved inert, submitting
documentation that EPA approved the inert for the proposed pesticidal usee correcting
mistakes on the CSF, etc. or 2) provide the data to support OPP approval .. the inert or 3)
withdraw the application. Removing or substituting an inert ingredient will require a new
CSF and may require submission of data. All information, forms, data and
documentation resolving the inert issue must have been received by the Agency or the
application withdrawn within the 21 day period, otherwise, the Agency will reject the

application as described below.

To successfully complete this aspect of the 21 day initial content screen, applicants are
strongly encouraged to verify that all inert ingredients have been approved for the
application’s uses even if a product is currently registered by consulting the inert Web

3
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site [link to http://www.epa.gov/opprd001/inerts/lists.html] and if the inert is not

approved, to obtain the necessary inert approval prior to submitting | application
to register a pesticide product containing that inert ingredient. Some inert
ingredients are no longer approved for food uses or certain types of uses. The name
and/or CAS number on a CSF must match the name and CAS number or ais web site.
Simple typographical errors in the name or CAS number have resulted ir. crocessing
delays.

If an inert is not listed on the inert ingredient web site and the applicant t ~'ieves that the
inert has been approved, the applicant should contact the Inert Ingredient . .ssessment
Branch (IIAB) at inertsbranch@epa.gov and resolve the issue. Copies of the
correspondence with IIAB resolving the issue should accompany the application. All
new inerts except PIP inerts are reviewed by IIAB. The IIAB should also be contacted
for any questions on what supporting data needs to be submitted for and the Agency’s
inert review process. Questions on PIP inerts should be directed to the Chief of
Microbial Pesticides Branch [Link to
http://www.epa.gov/oppbppd1/biopesticides/contacts_bppd.htm].

When a brand, trade, or proprietary name of an inert ingredient is listed o.. a CSF,
additional information such as an alternate name of the inert, CAS number or other
information [link to http://www.epa.gov/opprd001/inerts/tips.pdf] must a'~ be included
to enable the Agency to determine if it has been approved. Each compon t of an inert

1 «xture (including a fragrance) must be identified. In some cases, the st...lier of the

1 xture or fragrance may need to provide this information to the Agency ’rior to the
Agency’s receipt of an application, applicants must arrange with a proprii . 4ry mixture or
fragrance supplier to provide the component information to the Agency o romptly upon
EPA’s request. If the inert ingredients in a proprietary blend (including f zrances)
cannot or are not identified or provided within the 21-day content review ‘riod, the
Agency will reject the application.

During the 21 day content review, applicants should submit information t~ the individual
identified by the Agency when the applicant is informed of an unapprove nert.

Unapproved Inerts Identified on CSFs

All applications except conventional new products and PIPs

Once an unapproved inert is identified on a CSF, the Agency will contact the
applicant with the following options:

1. Correct the application by, for instance, correcting the inert’s identity or CAS
number, providing documentation that the inert has been approved, or
removing the unapproved inert from the CSF or replacing it with one that is
approve for the application’s uses; or

2. Submit the information and data needed for the Agency to approve the
unapproved inert. If this option is selected and implemented, the Agency may
request an extension in the PRIA decision review timeframe to accommodate
the inert review/approval process;

4
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3. Withdraw the application (the Agency retains 25% of the full :~= for the fee
category estimated); or

If none of the above options is selected and implemented during the 21 day
content review period, the Agency will reject the application and retain 25% of
the fee.

B. A policy on documentation of offers to pay is still being developed, however, for a
me-too or fast track (similar/identical) new product, R300 or A530, an application
without the necessary authorizations of offers to pay will be placed into e**her R301 or
AS531. The Agency recommends that authorizations of offers to pay be st mitted with
other PRIA applications to avoid delays in the Agency’s decision.

C. Biopesticide applicants are advised to contact the Agency and discuss study waivers

prior to submitting their application to the Agency. Documentation of such discussions
should be submitted with the study waiver.
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July 6, 2009
OFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

OPP Decision Number: D-416578

EPA File Symbol or Registration Number: 86414-EUP-R

Product Name: Imidacloprid against burrowing shrimp on Willapa Bay and Grays Harbor
shellfish beds

EPA Receipt Date: 01-Jul-2009

EPA Company Number: 86414

Company Name: WASHINGTON STATE UNIVERSITY

KIM PATTEN

WASHINGTON STATE UNIVERSITY

CAHNRS AGRICULTURAL RESEARCH CENTER
HULBERT 403

PULLMAN , WA 99164-6240

SUBJECT: Receipt of EUP Application and 100% State/Federal Waiver Request
Dear Registrant:

The Office of Pesticide Programs has received your EUP application for registration and
100% state/federal waiver request. If you submitted data with this application, the results of the
PRN-86-5 screen will be communicated separately. During the administrative screen, the Office
of Pesticide Programs has determined that this Action is subject to a Pesticide Registration
Service Fee as defined in the Pesticide Registration Improvement Act.

The Action has been identified as Action Code: R250
NEW USE;OUTDOOR;NON-FOOD;WITH EXPERIMENTAL USE PERMIT (NO CREDIT
TOWARD NEW USE REGISTRATION);

Your request for waiver has been forwarded for review. You will be notified in writing
when a determination is made regarding your request. If the determination indicates that
payment is due, you will receive instructions for submitting payment at that time.
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If you have any questions, please contact the Pesticide Registration Service Fee
Ombudsman, at (703) 305-6249.

Si%erely,
(L

Front End Processing Staff

Information Technology & Resources Management Division

Yoo
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management tactics for burrowing shrimp and continue to examine t  very few with
demonstrated potential with hopes of replacing carbaryl by 2012. This leaves the shellfish
industry with a very limited amount of time for full implementation. At this time, imidacloprid
is the only alternative approach with high potential to adequately suppress burrowing shrimp
with minimal impact to non-target organisms that also has enough corporate support to request
for third party registration.

So far, the maximum rate for imidacloprid on terrestrial crops has been 0.5 Ib a.i./ac, as

Terrestrial Field Dissipation Studies conducted by the original registrant (Bayer Corp.) were at
that rate. Preliminary small plot trials (<0.1 1b a.i./ac) demonstrated imidacloprid (Admire 2EC)
to be comparably effective at that rate as carbaryl (Sevin 80WP or Sevin 80SP) was at 10 Ib
a.i./ac. Accordingly, we conducted last years’ large scale commercial trials of Nuprid 2F,

(FEUP #d390549) using an experimental rate 0.5 Ib a.i./ac. Results showed generally poor
efficacy, likely as a result of heavy vegetative cover, greater tidal runoff, and other factors that e .E
due not always occur in the very small plot (<0.1 ac) trials allowable der Washingt@n State
Experimental Use Permits. A higher rate of the liquid imidacloprid formulation® (Nu tid 2F) or
the substitution of the liquid with a granular formulation (Mallet 0.5G, NuFarm AmeQCas) could
be provide sufficient efficacy against burrowing shrimp at the commercial scale. Pféhmlnafy cose
small plot trials this sp g have supported that hypothesis (Effectiveness Data, ’I'aaa.leg 23 & 24,
Attachment 2). peces Joeee,
The objective of Bayer’s Terrestrial Field Dissipation Studies was to address potential transpogt ®,
of imidacloprid into ground water and subsequently into wells and the drinking water supply’ """
The primary concern was to human health. Those trials were particularly critical to imidacloprid
in field crops, where it is often applied as a seed coating to suppress subterranean insect pests,
thus its mode of entry into the ground water could theoretically be facilitated. Our applications
of imidacloprid to limited acreage in Willapa Bay will not leach into ground water, nor will it
have any opportunity to enter any reservoir of drinking water. It will likely quickly dissipate

into the hundreds of thousands of gallons of moving waters within the estuary.

Under the proposed FEUP, we wish to apply imidacloprid at a rate higher than 0.5 Ib a.i./ac to
only 35 of the total 67.5 acres for which we are applying (20 ac @ 2.0 lba.i/acand 15ac @ 1 Ib
a.i..ac) (see Justification and Explanation of Quantity, Attachment 2). In addition, we plan to
preliminarily examine the fate and transport of imidacloprid in associ: on with the studies
proposed here (Details of the Proposed Program, Attachment 2). We have initiated dialogue
with the EPA, IR-4, and NuFarm to consider allowing a 3C registration by the WGHOGA of
liquid imidacloprid for this use at 2.0 1b a.i./ac and to understand what additional steps, if any,
should be taken, for such a registration. Both IR-4 and NuFarm support this approach.

We have already assembled and derived much of the data relevant to the proposed use, including
impact to non-target invertebrates and fish, especially salmonids, as well as efficacy data (see
Attachment 1). Almost all preliminary data showed imidacloprid (Admire 2EC, Bayer Corp. or
Nuprid 2F, NuFarm Americas) to be comparably effective as the standard pesticide for this use,
carbaryl (Sevin 80SP, Bayer Corp) with lower potential for non-target impact.

As noted in the study plan, the proposed experimental applications of imidacloprid occur in
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.\5\\‘«") sr"s;,_ UN&D STATES ENVIRONMENTAL PROTEC?'ON AGENCY

2 Y WASHINGTON, D.C. 20460
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%
4’44 PRO“"G
July 6, 2009
OFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES
KIM PATTEN

WASHINGTON STATE UNIVERSITY

CAHNRS AGRICULTURAL RESEARCH CENTER
HULBERT 403

PULLMAN, WA 991¢ 6240

Subject: Assignment of New EPA Company Number
Dear Registrant:

The Office of Pesticide Programs received your request for a company/distributor
number. The company number assigned to you is 86414.

You are required to notify the Agency of any change in name or address. All requests for
change of company name and/or address, appointment of agent or withdrawal of an agent's
appointment, must be sent to the following address:

Document Processing Desk (COADR)
Office of Pesticide Programs (7504P)
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

All products must be registered with the Agency prior to shipment and/or sale.
Information on registering pesticide products can be obtained by calling the Registration Division
Ombudsperson at (703) 308-8893. Requests for a Pesticide Registration Kit can be obtained via
e-mail to: Pearlman.Michael@epa.gov If you are only distributing a product you must complete
the Notice of Supplemental Registration of Distributor (EPA form 8570-5). This form can also
be obtained by calling the number listed above or can be downloaded at
http://www.epa.gov/opprd001/forms.

Sincerely,

Frc t End Processing Staff

Information Services Branch

Information Technology & Resources Management Division
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N_PRID 2F
FOR EXPERIMENTAL USE ONLY

Experimental Use Permit Number:

NOT FOR SALE TO ANY PERSON OTHER THAN A PARTICIPANT IN
THE EXPERIMENTAL USE PROGRAM

Permittee:
Ralph Cavalieri
Associate Dean and Director
CAHNRS Agricultural Research Center
Hulbert 403
Washington State University
PO Box 646240
Pullman, WA 99164-6240

ACTIVE INGREDIENT:

Imidacloprid: 1-[(6-Chloro-3-pyridinyl)ymethyl]-N-nitro-2-imidazolidinimine . . . . . .. ...... ... .. ... ... 21.4%
OTHER INGREDIENT S: . . ..o e e e e e et e e e 78.6%
TOT AL . oo e e e e e e 100.0%

Contains 2 pounds of imidacloprid per galion.

KEEP OUT OF REACH OF CHILDREN
CAUTION - CAUCION

Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detaile.
(If you do not understand the label, find someone to explain it to you in detail.)

EPA Permit No.



FIRST AID

Call a poison control center or doctor immediately for
treatment advice.

Have person sip a glass of water if able to swalfow.
Do not induce vomiting unless told to do so by the
poison control center or doctor.

Do not give anything by mouth to an unconscious
person.

If swallowed: | *

1f inhaled: + Move person 1o fresh air.

If person is not breathing, call 911 or an ambulance,
then give artificial respiration, perferably by mouth-to-
mouth, if possible.

If on skin or |- Take off contaminated clothing.

clothing: . Ri'nse skin immediately with plenty of water for 15-20
minutes.
+ Call a poisen control centar ar doctor for treatment
advice.
If i1 eyes. * Hold eye open and rinse slowly and gently with water

for 15-20 minutes, then continue rinsing eye.
Call a poison control center or doctor for treatment
advice.

NOTE TO PHYSICIAN
No specific antidote is available. Treat the patient symptomatically.

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
CAUTION
Hammful if swallowed, inhaled, or absorbed through skin. Avoid contact
with skin, eyes, or clothing. Wash thoroughly with soap and water after
handling. Remove contaminated clothing and wash before reuse.

PERSONAL PROTECTIVE EQUIPMENT (PPE)
Applicators and other handlers must wear:
» Long-sleeved shirt and long pants
» Chemical-resistant gloves made of any waterproof material such as
barrier laminate, butyt rubber, nitrile rubber, neoprene rubber, natural
rubber, polyethylene, polyvinyichloride (PVC) or viton
* Shoes plus socks
* Protective eyewear when working in a non-ventilated space
Follow manufacturer’s instructions for cleaning/maintaining PPE. If
instructions for washables do not exist, use detergent and hot water.
Keep and wash PPE separately from other laundry.

ENGINEERING CONTROLS STATEMENTS
When handlers use closed systems, enclosed cabs, or aircraft in a
manner that meets the requirements listed in the Worker Protection
Standard (WPS) for agricultural pesticides [40 CFR 170.240 (d)(4-6)),
the handier PPE requirements may be reduced or modified as
specified in the WPS.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Users must:

* Wash hands before eating, drinking, chewing gum, using tobacco or
using the toilet.

* Remove clothing immediately if pesticide gets inside. Then wash
thoroughly and put on clean clothing.

* Remove PPE immediately after handling this product. Wash the
outside of gloves before removing.

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner
inconsistent with its labeling. A copy of this label must be in
the possession of the user at the time the product is applied.

READ THIS LABEL: Read the entire label and follow all use
directions and precautions.

MIXING INSTRUCTIONS:
To prepare the application mixture, add a portion of the required

amount of water to the spray tank, begin agitation, and add the Imida.
Complete filling tank with the balance of water needed. Be sure to
maintain agitation during both mixing and application.

Do NOT formulate this product into other end-use products.

APPLICATION INSTRUCTIONS

To test efficacy to burrowing shrimp, transport, ¢ pation, and non-target

effects in Willipa Bay and Grays Harbor, apply at a maximum rate of 2.0 Ib

a.iJac using the following properly calibrated application equipment:

* helicopters equipped with boom 3/4 as long as rotor diameter
equipped with Accu-flo™ or similar large-orififced nozzles designed
for precise application.

« backpack sprayer equipped with 5' 11025 a.i. noozle boom witha 11’
pattern at 55 psi and 15 to 20 gpa depending on ground type.

+ dual 10’ or single 12’ boom with 8002 nozzles mounted on a semi-
amphibious vehicle (Argo™) at ~ 20 gpa.

« SpikeWheel™ spoke wheel subsurface injectors operated from a
floating platform at ~20 gpa.

RESTRICTIONS:

Do not harvest clams or oysters within one year after treatment.

All ground must be properly staked and flagged to protect adjacent
shellfish and water areas. For aerial applications, the comers of each
plot marked for treatment shall be marked so the plot is visible from
an altitude of at least 500ft.

» For aerial and ground-based topical applicatinn< and ground-based
subsurface injection, all applications must be »eds exposed at low
tide. Subsurface injections from a floating platform must be applied
to beds under water.

Aerial applications (not ground-based topical applications and
subsurface injection), all applications must occur between June 1 and
October 31.

A 200-foot buffer zone must be maintained between the treatment area
and the nearest shelffish to be harvested when freatment is by aerial
spray; a 50 foot buffer zone is required if treatment is by hand spray.

Do not apply aerially during the July 4 or other holiday weekends
During aernial applications, all public access areas within one-quarter
(%) mile and all public boat launches within a one-and-a-half (1) mile
radius of any bed scheduled for freatment shall be posted. Public
access areas shall be posted at 500 foot intervals at those access
areas more than 500 feet wide. Signs shall be a minimum of 82 x 11
inches in size, and be made of a durable weathersesistant, white
material. Lettering shall be in bold black type with the word “WARNING™
or “CAUTION" at least one-inch high, and all other words at least
one-fourth (%) of an inch high. Signs shall also state “Do Not Fish,
Crab, or Clam”. Signs shall be posted so they are secure from the
nommal effects of weather and water cumrents, but cause no damage to
private or public property. Signs shall be posted at least 2 days prior to
treatment and shall remain for at least 3 days after treatment.

.

SPRAY DRIFT MANAGEMENT

The interaction of many equipment and weather related factors
determine the potential for spray drift. Wind speed at the time of
application is not to exceed 10 mph to minimize drift to adjacent
shellfish and water areas. Drift potential increases at wind speeds of
less than 3 mph (due to inversion potential) or more than 10 mph.
However, many factors, including droplet.size and canogy®hd e
equipment specifications determine drift pOt&ftfhf at any give wirkd
speed. Do not apply when winds are grefater !ha:u 10 mph orguring
temperature inversions.
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Restrictions During Temperature Inversions
Because the potential for spray drift is high during temperature
inversions, do NOT make ground applications during temperature
inversions. Temperature inversions restrict vertical air mixing, which
causes small suspended droplets to remain close to the ground and
move laterally in a concentrated cloud. Temperature inversions are
characterized by increasing temperature with altitude and are
common on nights with limited cloud cover and light to no wind. They
begin to form as the sun sets and often continue into the moming.
Their presence can be indicated by ground fog; however if fog is not
present, inversions can also be identified by the movement of smoke
from a ground source. Smoke that layers and moves laterally in a
concentrated cloud (under low wind conditions) indicates an inversion,
while smoke that moves upward and rapidly dissipates indicates good
vertical mixing. The applicator is responsible for considering all of
these factors when making application decisions.

Importance of Droplet Size
An important factor influencing drift is droplet size. Small droplets
(<150-200 microns) drift to a greater extent than large droplets. Within
typical equipment specifications, applications are to be made to deliver
the largest droplet spectrum that provides sufficient control and
coverage. Formation of very small droplets may be minimized by
appropriate nozzle selection.

Mixing and Loading Requirements

The use of a properly designed and maintained containment pad for
mixing and loading of any pesticide into application equipment is
recommended. If containment pad is not used, maintain a minimum
distance of 25 feet between mixing and loading areas and potential
surface to groundwater conduits such as field sumps, uncased well
heads, sinkholes, or field drains.

STORAGE AND DISPOSAL

Do not contaminate water, food, or feed by storage or disposal.

Pesticide Storage: Store in a cool, dry place and in such a
manner as to prevent cross contamination with other pesticides,
fertillizers, food, and feed. Store in original container and out of
reach of children, preferably in a locked storage area. Handle and
open container in a manner as to prevent spillage. If the container
is leaking or matenal spilled for any reason or cause, carefully dam
up spilled matenal to prevent runoff. Referr to Precautionary
Statermnents on label for hazards associated with the handling of this
material. Do not walk thorugh spilled matenal. Absorb spilled
matenal with absorbing type compounds and dispose of as directed
for pesticides below. In spill or leak insidents, keep unauthorized
people away.

Container Disposal Guidance: Pesticide containers must be
properly cleaned prior to disposal. The best time to clean empty
pesticide containers is during mixing and loading, because residue
can be difficult to remove after it dries. Triple rinse (or pressure
rinse) the pesticide container, empty all pesticide rinse water into
the spray tank, and apply to a labeled crop or site. Recycling
cleaned containers is the best method of container disposal.
Information regarding the recycling of empty and cleaned plastic
pesticide containers in Washington is available on the intemet from
WSU at http://pep.wsu.edu/waste/wd.html or from WSDA at
http://agr.wa.gov/PestFert/Pesticides/WastePesticide.htm. Cleaned
containers may also be disposed of in a sanitary landfill, if permitted
by the county. Buming is not a legal method of container disposal in
Washington.
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish
ATTACHMENT 1 - Explanation and Justification

Two indigenous species of burrowing shrimp severely impact both the mudflat community and
oyster production in Willapa Bay and Grays Harbor, WA. Both ghost shrimp (Neotrypaea
californiensis) and mud shrimp (Upogebia pugettensis) reside in burrows beneath the mudflat
surface, where they abrogate habitat from other benthic organisms and severely disrupt the
structure of the mudflat substrate by bioturbation, causing cultured and native bivalves to sink
and die. Although indigenous, both species, but particularly ghost shrimp, have greatly
increased in density and distribution in the last 60 years, likely due to a combination of factors
including loss of seasonal freshwater influx since the damming of the Columbia River and a
decrease in key predators due to over-fishing.

Since the 1960s, applications of carbaryl (Sevin® 80SP, Bayer Corp.) on selected and legally
limited acreage of commercial oyster beds, have effectively suppressed burrowing shrimp. A
single application usually sufficed through multiple years of oyster development. A suite of best
management practices, such as seasonal placement of carbaryl to avoid migratory salmon and
pre-season monitoring of target beds, ensured that the estuarine ecosystem was not significantly
affected. However, the potential impact of many conventional (i.e., organophosphate and
carbamate) pesticides has bc —— questior -~ by a variety of groups. This was most recently
demonstrated by the National Marine Fisheries Biological Opinion regarding the impact of three
carbamate pesticides on Pacific Endangered Salmon. While the final outcome of that opinion
has yet to be determined, it indicates an increasingly challenging future for the use of carbaryl
against burrowing shrimp in Willapa Bay and Grays Harbor.

Without the ability to manage burrowing shrimp, a significant portion of the local shellfish
industry would no longer be economically viable. In 1990, oyster aquaculture accounted for
one of every twelve jobs in Pacific County. Since then, the decline in marine fisheries has made
the local economy even more dependent on shellfish production. As demonstrated elsewhere,
the collapse of agricultural and other resource-based industries often leads to increased private
development and pollution.

Efforts by the Willapa Bay / Grays Harbor Oyster Growers Association (WGHOGA) to develop
an 1PM program have been ongoing since the inception of the carbaryi-based program, but were
formalized in 2001 when a memorandum of agreement was signed with several organizations
and state agencies to develop an IPM program. Investigations of alternatives to carbaryl
currently involves dozens of scientists, extension agents, and grower-collaborators who focus on
biological, mechanical, and chemical controls, as well as a better understanding of burrowing
shrimp ecology. Some biological control options show potential for implementation in the
future, but will require much more research. Some reduced risk compounds partially suppress
burrowing shrimp populations, but densities remain above farmable levels. At this point, we
have identified only a single alternative tactic, imidacloprid, that has sufficient efficacy,
environmental compatibility, and potential for registration to control burrowing shrimp and
allow shellfish farming to continue in Southwest Washington beyond 2012.
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

Although preliminary very small plot trials of imidacloprid (Admire 2EC @ 0.5 1b a.i./ac)
showed efficacy comparable to carbaryl (Sevin WP or SP @ 10 1b a.i./ac), the results of last
vears commercial large scale trials were disappointing (see Effectiveness Data, Figure 6,
Attachment 2). Hypothetical reasons for the general failure in efficacy suggested that a higher
rate of the liquid formulation or the substitution of the liquid with a granular formulation of
imidacloprid could be provide sufficient efficacy against burrowing shrimp at the commercial
scale. Preliminary small plot trials this spring have supported that hypothesis (Effectiveness
Data, Tables 23, 24).

So far, the maximum rate for imidacloprid on terrestrial crops has been 0.5 1b a.i./ac, as
Terrestrial Field Dissipation Studies conducted by the original registrant (Bayer Corp.) were at
that rate. However, the objective of those studies was to address transport of imidacloprid into
ground water and from there into wells and the drinking water supply. The primary concem was
to human health. Those trials were particularly critical to imidacloprid in those systems, where it
is often applied as a seed coating against subterranean insect pests, thus its mode of entry into the
ground water could theoretically be facilitated.

Our applications of imidacloprid to limited acreage in Willapa Bay will not leach into ground
water, nor will it have any opportunity to enter drinking water reservoirs. Imidacloprid from our
treatments will quickly dissipate into the hundreds of thousands of gallons of moving waters
within the estuary. Furthermore, we wish to apply imidacloprid at a1 2 higher than 0.5 b a.i./ac
to only 35 of the total 67.5 acres for which we are applying (20 ac @ 2.0 Ib a.i./ac and 15 ac @) 1
Ib a.1./ac) (see Justification and Explanation of Quantity, Attachment 2). In addition, we plan to
preliminarnily examine the fate and transport of imidacloprid in association with the studies
proposed here (Details of the Proposed Program, Attachment 2). Additional related studies
include an anaerobic metabolism study, planned to initiate very soon, and a field sediment
dissipation study, planned for next year’s commercial trials.

We have initiated dialogue with the EPA, IR-4, and NuFarm to consider allowing a 3C
registration by the WGHOGA of liquid imidacloprid for this use at 2.0 Ib a.i./ac and to
understand what additional steps, if any, should be taken for such a registration. Both IR-4 and
NuFarm support this approach.

These attachments and forms comprise the Application for an Experimental Use Permit to Ship
and Use a Pesticide for Experimental Purposes Only (8570-17) with respect to imidacloprid to
manage burrowing sh np on Willapa Bay / Grays Harbor shellfish beds. The permit will allow
us to continue tests of efficacy and non-target impact at a scale that more closely approximates
commercial applications. These and subsequent tests will allow imidacloprid to advance toward
registration and state permitting.
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Washington State University Application for EUP for Imidacloprid Ac tic Use on Shellfish
ATTACHMENT 2

A) Chemical and Physical Properties

1) Chemical names: 1-(6-chloro-3-pvridylmethyl)-N-1  pimidazolidin-2-ylideneamine,
1-[(6chloro-3-py  nyDmethyl] . .-nitro-2-imidazolidinimine.

2) Molecular formula: C, H,,C1 N, O,

3) Tradename: Imida E-AG 2 F (EPA Reg. No. 81959-22)

4) Formulation (2 lbs active ingredient per gallon) of imidacloprid

5) CAS Number: 13826-41-3

6) Molecular Weight: 255.7

7) Water Solubility: 0.51 g/1 (200° C)

8) Solubility in Other Solv  5: @ 20° C
a) dichloromethane - 50.0 - 100.0 g/l
b) isopropanol - 1.0-2.0 g/l
¢) toluene - 0.5-1.0 g/l
d) n-hexane - <0.1 g/l
e) fat-0.061 g/100g

9) Melting Point: 136.4-143.8° C., 143.8° C( stal form 1) 136.4° C :rystal form 2)

10) Vapor Pressure: 0.2 uPa (20° C) (1.5x10° mmHg)

11) Partition Coefficient: 0.57 (22° C). (Kidd [. and James, D. R., Eds. The Agrocl 1icals
Handbook, Third Edition. Royal Society ot Chemistry Inf  ation Services, Cambridge, UK,
1991 (As Updated).10-2)

12) Adsorption CoefTicient:

a) in a low organic carbon silt loam (0.9% OC), K, = 2.4 mL/g (Oi, M. 1999. Time-dependent
sorption of imidacloprid in two different soils. J. Agric. Food Chem. 47: 327-332.13).
b) see Table 1. (Felsot and Rug . 2002).

B) Proposed Label
See parate documents
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C) Toxicity Data and Summary [1-7 mostly from ETOXNET (hitp://extoxnet.orst.edu/pips/imidaclo.htm))
1) Acute toxicity

a) ORL-RAT: LD, 450 mg kg-1 (Meister 1994)

b) ORL-MUS: LD,, 131 mg kg-1 (Kidd and James 1991)

¢) 24-hour DML-RAT: >5,000 mg/kg.

d) Non-irritating to eyes and skin (rabbits), and non-sensitizing to skin (guinea pigs) (Kidd and
James 1991)

2) Chronic Toxicity

a) A 2-year feeding study in rats fed up to 1,800 ppm resulted in a No Observable Effect Level
(NOEL) of 100 ppm (5.7 mg/kg body weight in males and 7.6 mg/kg in females). Adverse
effects included decreased body weight gain in females at 300 ppm, and increased thyroid
lesions in males at 300 ppm and females at 900 ppm.

b) A l-year feeding study in dogs fed up to 2,500 ppm resulted in a NOEL of 1,250 ppm (41
mg/kg). Adverse effects included increased cholesterol levels in the blood, and some stress to
the liver (measured by clevated liver cytochrome p-450 levels) (Federal Register 1995).

3) Reproductive Effects

a) A three generation reproduction study in rats fed up to 700 ppm imidacloprid resulted in a
NOEL of 100 ppm (equivalent to 8 mg/kg/day) based on decreased pup body weight
observed at the 250 ppm dose level (Federal Register 1995).

4) Teratogenic Effects

a) A developmental toxicity study in rats given doses up to 100 ppm by gavage on days 6 to 16
of gestation resulted in a NOEL of 30 mg/kg/day (based on skeletal abnormalities observed at
the next highest dose tested of 100 ppm) (Federal Register 1995)

b) In adevelopmental toxicity study with rabbits given doses of imidacloprid by gavage during
days 6 through 19 of gestation, resulted in a NOEL of 24 mg/kg/day based on decreased body
weight and skeletal abnormalities observed at 72 mg/kg/day (highest dose tested) (Pike et al.
1994).

5) Mutagenic Effects

a) Imidacloprid may be weakly mutagenic. In a battery of 23 laboratory mutagenicity assays.
imidacloprid tested negative for mutagenic effects in all but two of the assays. It did test
positive for causing changes in chromosomes in human lymphocytes, as well as testing
positive for genotoxicity in Chinese hamster ovary cells (Pike et al. 1994).

6) Carcinogenic Effects

a) Imidacloprid is considered to be of minimal carcinogenic risk, and is thus categorized by
EPA as a "Group E" carcinogen (evidence of noncarcinogenicity for humans). There were no
carcinogenic effects in a 2-year carcinogenicity study in rats fed up to 1,800 ppm
imidacloprid (Anatra-Cordone and Durkin 2005).

7) Organ Toxicity

a) In short-term feeding studies in rats, there were thyroid lesions associated with very high

doses of imidacloprid (Pike et al. 1994).
8) Fate in Humans and Animals

a) Imidacloprid is quickly and almost completely absorbed from the gastrointestinal tract, and
eliminated via urine and feces (70-80% and 20-30%, respectively, of the 96% of the parent
compound administered within 48 hours). The most important metabolic steps include the
degradation to 6-chloronicotinic acid, a compound that acts on the nervous system as
described above. This compound may be conjugated with glycine and eliminated, or reduced
to guanidine (USEPA 1995).
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Application for EUP for Imidacloprid Aquatic Use on Shellfish

9) Toxicity to Aquatic Organisms

a) Fish

(1) Dose-response
(a) bluegill (fresh): static 96-hr acute LC,,, >105 mg a.i/L (Bowman and Bucksath 1990a)
(b) rainbow trout (fresh), chinook smolts (salt)., sheepshead minnow (salt) (Table 2)
(c) chinook smoits (Figure 1)
(d) “Using the standard classification scheme proposed by U.S. EPA/EFED (2001),
imidacloprid would be classified as practically nontoxic to fish.”
(Anatra-Cordone and Durkin, 2005. Section 4.1.3.1, p 412)

Page 5

Table 2. Toxicity of imidaclopnd to fish (as presented in Anatra-Cordone and Durkin 2005, Appendix 5, except for
¥, C. Grue, unpublished data 2007)
Species Exposure Effects Reference
FRESHWATER Acute Toxicity:
Rainbow Trout Static 96-hour acute toxicity study 48-hr EC,, = 85 mg/L, Young and
(Ochorhynchus mykiss) with technical grade NTN 33893 95% CI=71-113 mg/L. Hicks
mean length 5.3 cm, (95.3% a.i.). 48-hr NOAEC (immobility) 1990
mean weight 1.3 g, Nominal concentrations of =42 mg/L. MRID
10 per concentration 0, 50, 89, 158, 281, 500 mg a.i./L., Mobility was the endpoint of 42055317
with measured greater than assessment
80% of nominal values
Rainbow Trout Static 96-hour acute toxicity study 96-hr LC,, = 170 mg/L, Grue and
(Ochorhynchus mykiss) with Admire 2F (21.4% a.1.) 95% CI =159 - 181 mg/L Frew
mean weight 0.3 g, Nominal concentrations of 96-hr NOAEC (lethargy) unpublished
10 per replicate 0,15,22,32,46,66,96, 139, 202 =22 mg ai/L (14% at 96 hr) data
3 replicates per concentration mg a.i/L
Rainbow Trout Static 96-hour acute toxicity study 96-hr LC5, =163 mg/L, Grue and
(Ochorhynchus mykiss) with Admire 2F (21.4% a.1.) 95% CI = 148 - 177 mg/L. Frew
mean weight 23 g, Nominal concentrations of 96-hr NOAEC (lethargy) unpublished
7 per replicate 0,75, 107,151, 215,305 mg a.i./L =<75mgailL data
3 replicates per concentration
White sturgeon ¥ Static 96-hour acute toxicity study 96-hr LCsp = 124 mg/L, Grue and
(Acipenser transmontanus)  with Nuprid 2F (21.4% a.i.) 95% CI =93 - 170 mg/L Frew
juvenile, Nominal concentrations of 0, 46, 66,  96-hr NOAEC (lethargy) unpublished
mean weight 28 g 96, 139, 202, 294 mg a.i./L =66 mg a.i./L data
5 per concentration measured concentrations at: (Figure 1)
TO h: 50, 100, and 220 mg a.1./L for
nominal of 46, 96 and 202 mg a.i./L;
T96 h: 50, 100, and 220 mg a.i./L
FRESHWATER Chronic Toxicity:
Rai  w Trout 98-Day flow-through early life stage  original conclusions: Cohle and
(Ochorhynchus mykiss), test with techmical grade NTN 33893 NOAEC = 9.8 mg/L. Bucksath
newly fertilized eggs at nominal concentrations of 0, 1.3, LOAEC = 19 mg/L. 1991
<4 hours old, 2.5,5.0, 10 and 20 mg/L equivalent  (statistically significant MRID
4 replicates of 35 eggs each to mean measured concentrations of  reduction in length at 36 and 42055320
per concentration, plus an 0,1.2,23,4.9,98and 19 mg/L, 60 days post-hatch, and body
additional 50 eggs per each of weight at 60 days posthatch).
the 4 control replicates (egg No statisticatly significant
viability determination) biologicz  important effects
on egg viability, hatch,
survival or behavioral
variables were observed.
MATC (maximum acceptable
toxicant concentration) = 14
mg/L (geometric mean of
NOAEC and LOAEC)
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Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish
Hyalella azteca 96-hour static acute toxicity of 96-hour LC50: 51.8 mg a.VL, Rooney
(amphipod crustacean), NTN 33823 metabolite at mean  95% CI=44.0 - 60.9 mg a.i./L and
14 - 21 days old, measured concentrations of 0,  96-hour EC50 (immobilization): Bowers
2 replicates per 56,11.0,22.1,43.8 and 86.8 29.0 mg a.1/L., 1996
concentration, mg/L 95% CI=24.7-340mgai/L MRID
10 organisms per replicate 96-hour NOAEC (mortality): 43946601
22.1 mg a1/l
Hyalella azteca 96-hour static acute toxicity of NIN 96-hour LC50: > 94.83 mg a.v/L, Dobbs and
(amphipod crustacean), 33519 urea metabolite at nominal  96-hour EC50 (immobilization): Frank
7 - 21 days old, (measured) concentrations of 0, >9483 mgail, 1996a
2 replicates per 6.25(5.81), 12.5(11.80), 25 96-hour NOAEC: MRID
concentration, (23.46), 50 (46.80), and 100 94.83 mga.i/L 43946603
10 organisms per replicate  (94.83)mg a.i/L
FRESHWATER Chronic Toxicity:
Water flea Chronic static renewal toxicity 21-day EC50 (imobilization): Young and
(Daphnia magna), study of technical grade NTN >73 mg/L Blake
4 replicate jhrs per 33893. Control, solvent control, MATC =2.5mg/L (1.8-3.6 mg/L) 1990
concentration, 0.46,0.86,1.8,3.6,and 7.3 NOAEC = 1.8 mg/L MRID
6 1* instar daphnids per jar mg/L LOAEC = 3.6 mg/L 42055321
3.6 and 7.3 mg/L:
Significantly reduced adult daphnid
length in comparison with pooled
controls
7.3 mg/L:
Significantly reduced survival;
significantly reduced mean
young/adult reproduction days in
comparison with pooled controls. No
effects on time to first brood at any
concentration.
SALTWATER Acute Toxicity:
Artemia sp., and Mosquito  Static 48-hr acute toxicity test. Artemia: Song et al
(dedes taeniorhynchus) Technical grade 48-hr LC50 = 361.23 mg/L, 1997,
3 trials, 4 replicates per imidacloprid (>95% purity) 95% CI = 307.83 - 498.09 mg/L. Song
concentration, 10 animals Mosquito: and Brown
each species per replicate 48-hr LC50=0 i mg/L, 1998
95% CI1=0.010-0.016 mg/L
Note: increasing salinity increased
sensitivity to imidacloprid
Mysid 96-hr flow-through acute toxicity  Figst test: Ward
(Mpysidopsis bahia), tests of technical grade NTN 96-hr LC50 = 0.0377 mg a.i./L, 1990b
< 24 hours old, 33893 (96.2% a.i.). Mean 95% CI=0.0267 - 0.0464 mg a.i./L, MRID
10 per concentration. measured concentrations: NOAEC not determined. 42055319
1* test: control, solvent control, Second test:
0.032, 0.0584, 0.0937,0.146 and 96-hr LC50 =0.034]1 mg a.i./L,
0249 mg a.i/L 95% CI1 =0.0229 - 0.0372 mg a.i./L,
2™ test: control, solvent control, NOAEC = 0.0133 mg a.i./L on the
0.00842, 0.0133,0.0229,0.0372 basis of mortality and loss of
and 0.0634 mg a.1./L. equilibrium at higher doses.
Mysid 96-Hr flow-through acute toxicity 96-hr LC50 = 0.036 mg a.i./L, Lintott
(Mysidopsis bahia), test, NTN 33893 240 FS 95% CI=0.031-0.042 mg a.1./L 1992
< 24 hours old, Formulation, control, solvent NOAEC (mortality) = 0.021 mg a.i./. MRID

2 replicates per
concentration, 10 per
replicate

control, 18 (21), 29 (31), 49
(56), 82 (78), 136 (125) and 227
(219) ug a.1./L. nominal
(measured) concentrations
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Eastern Oyster 96-hr flow-through test of effect on  First test: Wheat and
(Crassostrea virginica), 20  shell growth. Technical grade NTN 100% survival; No effects on new Ward
per concentration 33893 (95.8% and 96.2% a.i. for  shell growth 1991

2™ and 1* tests, respectively) Second test: MRID
1* test: control, solvent control, 100% survival; new shell growth of 42256305
293,5.14,8.19,14.2, and 23.3  exposed was 22% less than controls.
mg a.i./L, measured This was statistically significant.
2" test: control, 145.0 mg a.i/L,  96-hr NOAEC: 145 mg/L
measured

SALTWATER Chronic Toxicity:

Midge Static renewal 96-hr toxicity test  10-day LC50: 0.00317 mg/L, Gagliano
(Chironomus tentans), with technical grade NTN 33893 95% CI =0.00124 - 0.0102 mg/L 1991
second instar, 2 replicates (95.0 % a.i.) control, solvent 10-day survival NOAEC: 0.00124 MRID
per concentration, 10 control, measured concentrations mg/L 42256304
chironomids per replicate of 0.00067, 0.00124, 0.00339, 10-day growth NOAEC: 0.00067

0.0102, 0.0345, 0.100, and 0.329 mg/L
mg a.i/L (basis = dry weight of survivors)

Mysid Flow-through chronic toxicity First Test: Ward,
(Mysidopsis bahia), tests with technical grade NTN 1290 ng/L. and higher: Significantly =~ 1991
<24- hrs old, 4 replicates 33893 (96.2% a.i.) reduced number of offspring per MRID
per concentration, 15 First test: female reproductive day 42055322

mysids per replicate cup

control, solvent control, 560,
1290, 2850, 5080 and 10100 ng
a.i./L mean measured

Second test:

control, solvent control, 36.8,
78.4,163,326 and 643 ng a.i./l.
nominal

5080 ng/L and higher: significantly

reduced growth of 1" generation
mysids as total length and dry
weight

10,100 ng/l.: Statistically increased

mortality in comparison with pooled

controls for first generation. No

effects on mortality in 2™ generation

MATC (reproductive success):
849 ng/L (560 - 1290 ng/L)

MATC (growih) 3806 ng/L (2850-5080 ng/L)

Second Test:

No effects on number of offspring per female

reproductive day.

326 and 643 ng/L.: Significantly reduced growth

of 1* generation as total length and dry weight in

comparison with pooled controls

643 ng/L.; Statistically increased mortality in
comparison with pooled controls for 1*
generation. No effects on mortality in 2™

generation.

MATC (reproductive success):
> 643 ng/l.
MATC (growth):

230 ng/L (163 - 3260 ng/L)

No real explanation for discrepancy between 1
and 2™ tests with regard to growth.

(2) Local (Willapa) Tests
(Patten, unpublished data)

Table 5. Effects of imidacloprid on survival of diploid
Pacific oyster larvae following 24 hr exposure in 3 arenas.

i) Diploid oyster larvae
(a) Survival (Table 5)

All tests featured diploid Pacific oyster larvae from
Taylor Shellfish within 2 weeks of test. No of
individuals per replicate and type of arena as

Arena  SAmPle C°“(°§I')‘$n°" % Survival *
test-tube 15-20 0 67.2 n.s.
1 69.7
5 471
10 30.7
20 416
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Child-Specific Exposure Factors Handbook 2002). This rate was based on the highest mass of fish
consumed as recorded in the Columbia River Intertribal Fish Commission study. Exposure estimates,
based on a 10-kg child, ranged from 0.0000132 mg/kg/day -- 0.0003418 mg/kg/day.

To characterize the incremental increase in risk that the estimated exposures represented, dietary (food and
drinking water) and residential exposure were aggregated. EPA's estimate of aggregate food and drinking
water acute exposure was nearly three-fold higher than the chronic exposure value, so it was used in
subsequent analyses. For residential exposure, a child with short-term (1-30 day) exposure to a pet treated
with imidacloprid was estimated to be higher than other exposure scenarios. EPA did not conduct an
intermediate or long-term residential exposure owing to lack of significant hazard in rodent chronic toxicity
studies.

The total aggregate exposure was estimated to be 0.15643 mg/kg/day (0.09761 mg/kg/d for dietary/
drinking water exposure and 0.05882 mg/kg/day for residential exposure, based on back calculation from
an estimatcd MOE of 170 and a NOEL of 10 mg/kg/day).

The percentage contribution of putative fish tissue exposure was calculated to range from 0.0084% at the
low end to 0.2185% at the high end of water residues. Thus, the contribution of fish tissue residues of
imidacloprid (and presumably oyster tissues) would not change the overall aggregate risk characterization
of imidacloprid.

In consideration of the EPA’s discussions regarding accumulation on imidacloprid accumulation in
fish, the results of the FISH model, other observations regarding potential exposure risks (Section D.
Residue Data, above), and the isolated location of treated beds (Section G. Proposed Experimental
Program, below), we request an exemption from tolerance.

References:

Clark, K. E., F. A. P. C. Gobas and D. Mackay. 1990. Model of organic chemical uptake and clearance by
fish from food and water. Environ. Sci. Technol. 24(8): 1203-1213.

Cutchin, W. 2007. EPA Memorandum; "Amended. Imidacloprid. Acute and Chronic Aggregate Dietary
and Drinking Water Exposure and Risk Assessments for the Section 3 Registration Action." May 14,
2007, PC Code: 129099 (Downloaded from the EPA Docket as filename
"EPA-HQ-OPP-2006-0968-008.pdf")

U.S. Environmental Protection Agency (EPA). (2002) Child-specific exposure factors handbook. National
Center for Environmental Assessment, Washington, DC; EPA/600/P-00/002B. Available from:
National Information Service, Springfield, VA:; PB2003-101678 and <http://www .epa.gov/ncea>.

Parker, R. D. 2006. Memorandum to J. R. Tyler; " Drinking Water Assessment for Imidacloprid: IR-4
Registration of New Uses and Modified Application Rates”. May 17, 2006, PC Code: 129099
(Downloaded from the EPA Docket as filename "EPA-HQ-OPP-2005-0542-0006).

Felsot, A. S. and J. R. Ruppert. 2002. Imidacloprid residues in Willapa Bay (Washington State) water and
sediment following application for control of burrowing shrimp. J. Agric. Food Chem. 50:

4 7-4423.
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G) Proposed Experimental Program
1) Qualifications and ldentifications of Participants
a) Researchers
Dr. Kim Patten
Professor and Extension Specialist
Washington State University
Long Beach Extension Center

Longbeach, WA

Degrees:
Undergraduate; 1977 Masters: 1980 Ph. D.: 1984
University of California lowa State University Washington State University
Davis, CA Ames, 1A Pullman. WA

Areas of active research: Dr. Patten is Station Director at the Long Beach Extension Center,

where he works in cranberry, shellfish, and invasive weed control.

Selected Recent Publications:

Patten, K and C. O'Casey 2007. Use of Willapa Bay, Washington, by shorebirds and waterfowl afier
Spartina control efforts. J. Field Ornithol. 78(4):395-400

Patten, K. 2006. Review of Clearcast (Imazamox) Aquatic EUP and research results for the western
U.S. Proceedings of Aquatic Plant Management Society. August, 2006.

Patten, K. 2006. Parrotfeather milfoil (Myriophyllum aquaticum) and water primrose (Ludwigia
hexapetal ontrol with herbicides. Proc. of the Western Aquatic Plant Management Society.
March, 2006

Patten, K. 2006. Design and evaluate subsurface chemical delivery systems and deep penetrating
harrow for management of burrowing shrimp populations. Shellfish Journal.

Patten, K. 2005. Burrowing shrimp control. Pacific Coast Shellfish Grower Conference (abstract)

Patten, K. 2005. Watershed mapping of cranberry farms BMPs to reduce surface water pesticides.
WSU Extension Conference.

Patten, K. 2005. Invasive Spartina in west coast estuaries. The Joumal of Marine Education 21:27-31.

Patten, K. 2003. Persistence and non-target impact of imazapyr associated with smooth cordgrass
control in an estuary. Journal of Aquatic Plant Management 41:1-5.

Hedge, P., L. Kniwoken, and K. Patten. 2003. A review of Spartina management in Washington, USA.
J. Aquatic Plant Management 41:82-90.

Patten, K. 2003. Eradicating Spartina and restoring affected mudflats using herbicides, new
application technologies and supplemental mechanical methods. Abstracts in Invasive Plants in
Natural and Managed Systems: 7th International Conference on the Ecology and Management of
Alien Plant Invasions. October 2003. Ft. Lauderdale, FL. (abstract).

Dr. Christian Grue
Associate Professor, Aquatic & Fishery Sciences
Unit Leader, Washington Cooperative Fish and Wildlife Research Unit
University of Washington
Seattle, WA 98195
Degrees:
Undergraduate: 1972 Masters: 1977 Ph. D.: 1977
University of California Northemn Arizona University Texas A&M University
UC Santa Barbara, CA Flagstaff, AZ College Station, WA
Duties and Research Interests: Dr. Grue is leader of the Washington Cooperative Fish and
Wildlife Research Unit. Dr. Grue's research and that of his graduate students at the University
of Washington has focused on the efficacy and non-target effects of chemical and biological
pest control within aquatic environments with an emphasis in Washington State and the
Pacific Northwest. Recent studies include comparisons in the toxicity among active
ingredients, formulated products and tank mixes (end products), effects of Bti control of
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mosquitoes on aquatic invertebrate communities, and the effects of pesticides in surface waters

on the survival and reproduction of salmonids. He teaches a class in fish and wildlife

toxicology. Dr. Grue is an active member the Society of Environmental Toxicology and

Chemistry and the Wildlife Society and frequently serves on advisory panels dealing with

pesticides and other environmental contaminants. He has recently served on FIFRA Science

Advisory Panels, the Five-year Review Committee for the USGS’s Contaminant Biology

Program, and the Editonal Board of the Bulletin of Environmental Contamination and

Toxicology. and was recently appointed to the External Advisory Group for the Washington

Department of Ecology dealing with the agency’s permit for aquatic weed control and

eradication.

Selected Recent Publications:

Grue, C.E., S.C. Gardner and P.L. Gibert. 2002. On the significance of pollutant-induced alterations in
the behavior of fish and wildlife. Chapter 1 (pages 1-90) in G. Dell’Omo (ed.) Behavioural
Ecotoxicology, John Wiley & Sons, Ltd., West Sussex, UK.

Major, W.W_, III, C.E. Grue, SC Gardner and J.M. Grassley. 2003. Concentrations of glyphosate and
AMPA in sediment following application of Rodeo® to control smooth cordgrass in Willapa Bay,
Washington. Bulletin of Environmental Contamination and Toxicology 71:912- 918.

Curran, C.A., JM. Grassley and C.E. Grue. 2004. Toxicity of R-11® surfactant to juvenile rainbow
trout: Does size matter? Bulletin of Environmental Contamination and Toxicology 72:401-408.

Smith B.C., C.A. Curran, K.W. Brown, J.L. Cabarrus, J.B. Gown, J. K. Mclntyre, E.E. Moreland, V L.
Wong, J.M. Grassley and C.E. Grue. 2004. Toxicity of four surfactants to juvenile rainbow trout:
Implications for over-water use. Bulletin of Environmental Contamination and Toxicology
72:647-654.

Getsinger, K.D., M.D. Netherland, C E. Grue and T.J. Koschnick. 2008. Improvements in the use of
aquatic herbicides and establishment of future research directions. Journal of Aquatic Plant
Management (In press).

Grue, C.E., C.A. Curran J.L. Cabarrus S.C. Gardner, N. Spang, J.M. Grassley, B.C. Smith, and K.A.
King. Active ingredients, formulations and tank mixes: What should be regulated? Integrated
Environmental Assessment and Management (In external review).

Tamayo, M., C.E. Grue and L.L. Conquest. Response of wetland invertebrates to mosquito control.
Journal of Applied Ecology (External review completed, submission December 2007).

King, K.A., W.L. Madden, C.A. Curmran, R.A. Battin Jr, C.T. Elfes, SR. Frame, J. Kim, M.T. McDaniel, V.A.
Pelekis, MR. Sternberg, J M. Grassley, and C.E. Grue. Brain AChE inhibition in juvenile rainbow trout
exposed to pesticide mixtures within urban streams in western Washington: Non-additive effects.
Bulletin of Environmental Contamination and Toxicology (Ready for external review).

Grue, C.E,, C.T. Elfes, S. Booth, B.R. Dumbauld, A.S. Felsot, N.C. Overman, J M. Grassley, and W.W.
Major I1I.. Commentary — Behavorial impairment and increased predation mortality in cutthroat
trout exposed to carbaryl: Leaps of faith and pious hopes. Marine Ecology Progress Series
(Submission December 2007).

Dr. Vince Hebert

Laboratory Research Director,

Food and Environmental Quality Laboratory
Washington State University-Tri Cities
Food and Environmental Quality Lab

Richland, WA

Degrees:
Undergraduate: 1983 Masters: 1987 Ph. D.: 1999
Humboldt State University ~ University of Nevada University of Nevada
Arcata, CA Reno, NV Reno, NV

Areas of active research: 1) developing analytical methods for assessing specific biomarkers
useful for monitoring pesticide exposures to sensitive subpopulations in agricultural
communities, 2) the development of field air -sampling methods and volatilization chamber

Page 27

371



Washington State University Application for EUP for Imidacloprid Aquatic Use on Shellfish

system design for assessing fumigants, pesticides, and semiochemicals useful in codling moth

mating disruption, 3) characterizing/isolating bioactive plant volatile emissions from insect

herbivory that may prove useful in enhancing conservation biological control in cropping
systems, and 4) chemically assessing sublethal concentrations of pesticides in surface waters that

can have neurobehavioral effects on salmonids. A principle responsibility is to administer over a

state-mandated food and environmental regulatory science facility that conducts studies under

federal 40CFR Part 160 Good Laboratory Practices (GLP). This program houses an independent
quality assurance unit and GLP Laboratory Coordinator to assure federal compliance.

Selected Recent Publications:

Hebert VR and Miller GC. Understanding the tropospheric fate of agricultural pesticides, in Reviews of
Environmental Contamination and Toxicology, ed. G. Ware, Vol. 181 pp 1-36 (2004).

Woodrow J, Hebert VR, LeNoir J. "Monitoring Of Agrochemical Residues In Air." in "Handbook of
Residue Analytical Methods for Agrochemical Residues” (P. Lee ed., two volume series) John
Wiley & Sons. pp. 908-935 (2003).

Merriman J, Hebert VR Methy! Isothiocyanate Residential Community Air Assessment; South Franklin
County, Washington. Bull of Environ Contam and Toxicol. In press (Jan 2007)

Hebert, VR. Understanding the tropospheric transport and fate of semivolatile pest management
chemicals. In: Environmental Fate and Safety Management of Agrochemicals ACS Symposium
Book Series 899, ed. M Clark, pp 70-82 (2005).

Hebert, VR, Hoonhout C, Miller GC. Reactivity of certain gas-phase organophosphorus insecticides toward
hydroxy] radicals at elevated air temperatures. J. Agric. Food. Chem, Vol. 48: (2000): 1922-1928.

Hebert, VR, E Tomaszewska, J. F. Brunner, V. P. Jones, and M. Doerr. Evaluating the pheromone release
rate characteristic of commercial mating disruption devices. In Crop Protection Products for Organic
Agriculture. Environmental, Health, and Efficacy Assessment. Felsot, A.S., K. D. Racke (ed.); Am.
Chem. So, Symposium Series 947, Am. Chem. Soc., Washington, DC. pp. 144-157 (2006).

Weppner, S, Elgethun K, Lu C, Hebert VR*, Yost M, Fenske R. The Washington aerial spray drift
study: Children's exposure to methamidophos in an agricultural community following fixed-wing
aircraft application J. Expos. Anal. Environ. Epidem 16: 387-396 (2006).

Dr. Alan Felsot

Professor and Extension Specialist
Entomology and Environmental Toxicology
Washington State University-Tri Cities
Food and Environmental Quality Lab

Richland, WA

Degrees:
Undergraduate: 1972 Masters: 1974 Ph. D.: 1978
Tulane University . Univeristy of Florida lowa State University
New Orleans, LA Gainesville, FL. Ames, 1A

Research and Extension Interests: Hazard assessments of transgenic crops, pesticide drift and

buffer zone design. reduction of insecticide application rates using new sprayer technologies,

enhanced biodegradation of pesticides, remediation of pesticide waste in soil, best

management practices for controlling agrochemical movement to surface and ground water.

analytical chemistry of pesticide residues in soil, water, and food, pesticide toxicology,

regulations, and risk communication. He teaches a graduate course entitled "Applied

Environmental Toxicology.” He also team teaches the course. "Pesticides: Toxicology and

Modes of Action."

Recent Publications:

Felsot, A. S. 2004. Establishing buffers: Protocols and toxicological benchmarks, Proc. Intemational
Conference on Pesticide Application for Drift Management. Oct 27-29, Waikoloa, Hl. pp. 199-203.

Felsot, A. S. 2004. Impact of U.S. court cases on application technology, Proc. Intemational Conference on
Pesticide Application for Drift Management. Oct 27-29, 2004, Waikoloa, HI. pp. 53-58.

Felsot, A. S. 2004. Is the content of disease-reducing phytochemicals influenced by certified organic
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crop production practices? Paper no. 21, 228th National Mtg. American Chemical Society
(PICOGRAM Issue no. 67, p. 55), Aug 22-26, 2004. Philadelphia, PA.

Ramaprasad, J., M.-Y. Tsai, K. Elgethun, V. R. Hebert, A. Felsot, M. G. Yost, R. A. Fenske. 2004. The
Washington aerial spray drift study: assessment of off-target organophosphorus insecticide
atmospheric movement by plant surface volatilization. Atmospheric Environment 38:5703-5713.

Felsot, A. 8., 2004. No-spray buffer zones for the ag/urban interface: derivation using drift modeling and
toxicologically relevant benchmarks (26 MB *.pdf). Paper no. 85, 227th National Mtg. American
Chemical Society (PICOGRAM Issue no. 66, p. 68), Mar 28-Apr 1, 2004. Anaheim Calif.

b) Consultants
Dr. Alan Schreiber
President, Agriculture Development Group, Inc., Pasco Washington
Administrator - Washington State Commission on Pesticide Registration
Executive Director - Washington Asparagus Commission

Degrees:
Undergraduate: 1984 Masters: 1987 Ph. D.: 1991
Northeast Missouri St. Univ. University of Missouri University of Missouri
Kirksville, MO Columibia, MO Columibia, MO

Research and Extension Interests: For the Ag Development Group, Dr. Schreiber consults on
environmental, pesticide, pest management and Food Quality Protection Act issues for grower
groups, governmental organizations and agribusiness's and conducts research on more than 30
crops on a 100 acre research farm. For the WSCPR, a state governmental entity dedicated to
support of activities related to pesticide registration and pest management, Dr. Schreiber
manages a $0.9 million budget and interacts with ali commodity and pest management groups,
pest management researcher and extension specialist in Washington. Prior to these positions,
Dr. Schreiber was Assistant Professor for the Department of Entomology, Washington State
University, and before that, Entomologist for the USEPA/Office of Pesticide
Programs/Biological and Economic Analysis Division

Honors and Awards:

Outstanding Service Award to U.S. Potato Industry, National Potato Council, 2002
Entomological Society of America, Excellence in Extension nominee, 1997

WSU Outstanding Extension Scientist, Department of Entomology nominee,

1997 Oregon/Washington Asp-— us Growers Assn. “Friend of the Industry Award,”

1996 Columbia Basin Vegetabie >eed Association Outstanding Service Award, 1995

Dr. Steven Booth
PSI1/ WGHOGA

120 State St. NE #142
Olympia, WA 98501

Degrees:
Undergraduate: 1975 Masters: 1982 Ph. D.: 1992
Umiversity of lowa Western Washington Univeristy = Oregon State University
lowa City, 1A Bellingham, WA Corvallis, OR

Research Extensi rests: As the IPM Coordinator for the Willapa Bay / Grays

Harbor Oyster Growers Association, Dr. Booth assists in the development and implementation
of a variety of chemical, biological, and mechanical tactics for the control of burrowing
shrimp. He has writes grant proposals to fund the IPM program and reports that describe its
progress. Prior to his current position, Dr. Booth has developed IPM tactics featuring
biorational pesticides, insect parasitic nematodes and fungi, and beneficial insects.

Recent Publications:

Booth, S.R., Drummond, F. and E. Groden. 2007 Special considerations for application and evaluation
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impact on salmonids, crabs, and to monitor imidacloprid off-site transport and dissipation in the sediments.
All treatment beds are adjacent to areas of similar substrate, vegetation, and burrow density that will
remain untreated as checks.

Carbaryl will be applied to other beds in the general vicinity on July 22 none of which will be located
closer than 1000 m to beds targeted for imidacloprid treatment. Carbaryl will be applied to beds
immediately adjacent to one of the study beds (B39) on July 8, two weeks before the experimental
imidalcoorid treatments.

or otherwise adequatel); represent the bed. Percentage cgver of ec?lgrasé. algae; éhelf émd standmg wa;[éf
will also be recorded.

Trials and assessments of efficacy will be directed primarily by Dr. Kim Patten. Long Beach Research
Unit, Washington State University and Dr. Steven Booth, Pacific Shellfish Institute. For both small plot
and commercial scale trials, efficacy will be judged primarily by comparing shrimp burrow counts taken
before treatment and at several post treatment intervals (~4 — 8 weeks and, pending results, 11 months after
treatment). On commercial beds, the length of the interval before sampling will also depend on when seed
is planted. Walking on newly planted seed will substantially damage the crop. Efficacy on each bed will
also be eventually and ultimately be judged by yield.

Non-target field impact on the benthic in-fauna will be addressed by the Pacific Shellfish Institute, using
protocols which have been approved for Willapa Bay by the Washington State Department of Ecology.
Three core-replicates cores will be taken at each of 4 sites near the comers of the study plots treated with
.midacloprid at 2.0 Ib a.i./ac. Cores will be taken using a PVC clam gun. Similar samples will be taken in
nearby untreated beds. Cores will be taken at 2 — 4 weeks prior to treatment and 1 month post treatment.
Each core (15 cm deepx10.2 cm in diameter) will be immediately sieved through 0.5 mm mesh using salt
water and stored in a 10% buffered formalin solution for 2 weeks, then stained with rose bengal and
re-sieved through 250 um mesh to remove excess detritus and stored in 70% ethanol. Polychaete
identification and enumeration will be to species by Dr. Eugene, Ruff Wormworks, Inc., Puyallup, WA.
Identification and enumeration of other invertebrates will be conducted by personnel at PSL. Species
attributes (type and abundance) of key benthic invertebrates, as well as community descriptors (Abundance,
Species Richness. and Simpson Diversity) will be used to compare treatment affects.

Non-target and sub-lethal effects on salmonids (i.e.. juvenile chinook and cutthroat trout) will figure
heavily in both the federal registration and state permitting of imidacloprid. A biomarker, based on
imidacloprid residues in brain tissues, was successfully tested by Dr. Christian Grue, University of
Washington, to address these effects. The biomarker showed good correlation between residues, created
from precisely controlled exposures of chinook smolt to a range of imidacloprid concentration. to selected
physiological functions (gill ATPase activity) or non-function (mortality), and overt behavioral effects
(lethargy, erratic swimming, on-bottom gilling). These findings will be validated this year.

An ancillary study continues last years’ tests on the utility of existing ELIZA test kits for imidacloprid
residues in brain tissues. Last years’ results showed high correlation among a range of imidacloprid
residue concentrations identified in the brains of cutthroat trout using the ELIZA kit and standard
laboratory methods.

We shall also begin preliminary assessments of the impact of the imidalcoprid applications on crab
populations. These will include observations of crab caged on treated beds, and 24 and 48 hr post bed
inspections for dead or crab in tetenus shock.
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treated with the granular formulation are smaller (2.5 ac) as these preliminary trials will feature ground-
based application that will be somewhat limited by the weight of the material. The 0.5% material will
require 250 b to treat 2.5 ac at 0.5 1b a.i./ac.

Two additional acres are requested to test the granular material in small (<1 ac) plots.

7) Duration
We request that a federal experimental use permit for imidacloprid on Washington state shellfish grounds
be granted for one year with anticipated renewals for at least the two following years.
We have prioritized and timed studies according to a two year registration and four year permitting process
for completion in 2012. The figure shows activities planned primarily for 2008 and. to a lesser degree,
2009 and 2010. The results of studies conducted in 2009 and 20010 will determine what studies will be
conducted in 2012. These include the completion of the registration process and a major modification of
the current NPDES permit to include imidacloprid, which will be renewed in July 2011, As noted above,
the requested acreage will likely change from year to year as well. A more complete and precise timeline
for the registration of imidacloprid on Washington state shellfish grounds cannot be constructed at this
time. There is little precedent for an aquatic use for this compound, so federal and state requirements have
yet to fully specified.

8) Disposition of unused material
Almost all imidacloprid will be used during experimental application, as the amount of material applied
will be precisely measured and applied using calibrated equipment. Unused material will be stored
temporarily in an EPA and OSHA compliant pesticide storage unit located at the Washington State
University Research and Extension Unit in Long Beach, WA. Material will eventually be disposed
through the Washington Department of Agriculture’s Pesticide Disposal Program.
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